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HE subject of congenital absence or 

defects of interest, not 
only from the point of view of the biologist 
but also from that of the roentgenologist 
and surgeon. Regardless of whether a defi- 
nite etiology has been worked out, the 
whole chapter is important from the sur- 
gical side. When a great many of 
cases are reported, especially with accom- 
panying roentgenograms, the embryologist 


will have a more definite working basis to 


bones is of 


these 


unfold the etiology. No apology is needed, 
therefore, for the following paper, in which 
fourteen cases are reported. 
Definitions of some of the terms applied 
to these conditions may be helpful. 
Agenesia: Failure of 
ment. 


skeletal develop- 


Hypoplasia: Partial deficiency of 
growth. 

Ectrodactylia or ectrodactylism: Con- 
genital absence of any of the toes or fin- 


gers. 
Oligodactyly: 
Ectromelus: A 


Deficiency of fingers 
monster characterized 
by the presence of aborted or imperfect 


limbs. There are all degrees, from entire 


absence of a limb to simple shortening. 
Hemi-ectromelia is the unilateral 
tion. 


condi- 


Hemimelus: Deficient or atrophied fore- 
arms, legs, feet and hands, with normal 
upper arms and thighs. 

Phocomelus: Shortened or rudimentary 
arms and thighs. The hands and feet are 
attached almost directly to the trunk. 

Up to 1912 about 200 cases of congeni- 
tal absence of the radius were reported, 
more than one-half of which were unilat- 
eral. The right is more frequently missing 
than the left and in most cases the bone is 
completely absent. In bilateral cases com- 
plete deficiency is the rule. Absence of the 
ulna is more rare. 

Albee, writing in 1915, states that ‘‘ac- 
cording to Corner 200 cases of absence of 
the fibula have been collected.’ 

Gaenslen reports seven cases of defects 
of the tibia and fibula as follows: 

1. Bilateral defect of tibia. Both tibia 
absent, and feet in marked equino-varus. 

2. Defect of upper portion of fibula. 
Marked talipes valgus. 


3. Complete absence of fibula with an- 
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gulation of tibia. Only two tarsal and two 
inner metatarsal bones present, although 
the patient was four years old. 

4. Defect of upper portion of fibula 
with marked bending of tibia and pro- 
nounced genu valgum. Two inches short- 
ening. 

5. Complete absence of fibula 
shortening of leg and eversion of foot. 

6. Absence of fibula. 
varus. 

7. Absence of fibula. Foot in equino- 
valgus. Absence of 4th and 5th toes. One 
hand deformed; fingers webbed. Only the 
bones of the thumb and 5th finger 
their metacarpals present. 

Hartung reports a case of synostosis and 
lack of development of some digits, resem- 
bling case 7 of Dr. Moore. He also shows 
a roentgenogram of a marked deformity of 
hand, wrist and forearm. It seems to be a 
case of split hand. 

Roth reports a case of congenital defect 
of the ulna, the lower half of which was 
absent. The upper end of the radius was 
pushed upward past the lower end of the 
humerus, under the skin on the outer side 
of the humerus. The girl, nine years old, 
had only three carpal bones instead of 
seven. Only two fingers were present: the 
thumb and probably the little finger. The 
ulnar deflection diminished under treat- 
ment, the latter consisting of a long 
straight splint worn every night for two 
years. 

He has seen four cases. 

Boorstein reported two cases of congeni- 
tally short metacarpals and metatarsals. 

One patient said her two sisters, an 
uncle, an aunt, her grandmother and four 
other members of the family showed ex- 
actly the same defect. He thinks that bi- 
lateral congenital malformation can gen- 
erally be traced to heredity, while a uni- 
lateral congenital malformation may be 
explained on principles of embryonic de- 
fects. 

McKnight describes a case of split foot, 
accompanied by the so-called lobster claw 
deformity of the hands. Excellent photo- 


with 


Foot in equino- 


and 
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graphs and roentgenograms illustrate his 
article. The writer hopes to report a simi- 
lar case very soon. 

In a very interesting article Young re- 
ports a case of congenital absence of parts 
of both upper and lower extremities. He 
the various 
theories. Young reported a case of arrest- 
ed development of the carpus and tarsus, 
with bilateral club-hand and club-foot from 
arrested development. He thought the 
probable etiology in this case was some 
acute infection general in character, but 
its exact nature unknown. He was unable 
to find a similar case reported in the litera- 
ture. 

Keibel 


gives a good discussion of 


and Mall say: “The form of 
the skeleton as a whole and of the individ- 
ual bones which compose it depends part- 
ly upon heredity, partly upon the me- 
chanical and chemical influences to which 
it is subject during growth. The variations 
which are a normal inheritance of the race, 
including such extreme forms as individ- 
uals with six toes or six fingers, are to be 
distinguished from the abnormalities of 
structure due to unfavorable environment 
either within or without the body. In the 
main the shapes of the bones and joints 
are inherited, but to some slight extent 
both bones and joints are moulded by the 
experience of the individual. Abnormal 
stress of muscular or other origin, and ab- 
normal lack of stress, as in cases of muscle 
paralysis, both give rise to bones and joints 
abnormal in form. 

“During development the skeleton is 
markedly influenced by internal chemical 
conditions affecting the growth or general 
nutrition of the body. The skeleton in some 
cases seems to be the part primarily af- 
fected. The skeletal lesions vary all the 
way from a retardation in the time of 
centres of ossification to a failure of a 
part of the skeleton to develop or to hy- 
perplasia and abnormal form-differentia- 
tion. 

‘“‘Agenesis or failure of skeletal develop- 
ment may be due either to primary lack 
of origin of a part or to an affection which 
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destroys the skeletal anlage after it 


begun to differentiate. It is most 


has 
frequent- 


ly found in the cranial vault and in the 
vertebral arches, less frequently in the ver- 
tebral bodies and the bones of the extremi- 
ties. The osseous defect is usually, but 


not always, associated with other marked 
physical deformities.” 

A few words about ectrodactylia 
ring in the hands. 


ocCcur- 
The time of develop- 


ment of the arms is the 5th week. The 
thumb is detached from the fingers about 
the 75th day of fetal life, but the four fin- 


gers remain bound together much longer. 
Then the forefinger sends off a branch 
which becomes the middle finger and 


this main branch secondary branche 


from 
are 
sent off to form the ring and little fingers 
(Kirmisson). 
In an excellent monograph on the 
fication of the 


OSS1- 
bones of the hand from the 
roentgenologic standpoint, J. W. Pryor con- 
cludes: 

1. The bones of 
advance of the male. 


the female ossify in 
2. The bones of the first child as a rule 
ossify sooner than those of subsequent chil- 
dren. 
3. The 


ossification is bilaterally sym- 
metrical. 
4. Variation in the ossification of bones 
is a heritable trait. 
Based on the observation of 554 chil- 


dren’s wrists he summarized the chronol- 
ogy of carpal ossification as follows: 


Female: Between the tl 


nontns. 
1.U Magnum Male: Between the fourth a1 tentl 
months. 
Fet le: Between the fifth an tenth 
months. 
2. Unciform Male Between the sixth and twelftl 
months. 
Fer ile: Between the second and third 
; Male: When about three years of 
age. 
Female: Between the third a1 irth 
4. Semilunar. . years. 
Male: When about four yea Lge 
Female: At four years of ag early 


5. Scaphoid in fifth year. 


Male: When about five years of age. 
Female: Between fourth and fifth vears 
Male: Between fifth and sixth years 


(preceding trapezium 
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Female: Between fourth and fifth years 
7. Trapezium preceded by trapezoid). 
é Mal Between fifth and sixth years 
preceded by trapezoid). 
Female: Between the ninth and tenth 


Between t twelfth and thir- 


This table is almost identical with that 
of Rotch, whose work was based on a study 
of about 1000 cases. 

According to Young the usual 


ance of centres of ossification 


appear- 
for the tar- 
sal bones is as follows: 

One for body of os calcis, sixth fetal 
month. 

One for posterior extremity, tenth year. 

One each for cuboid, ninth month. 

Astragalus, seventh month. 

Scaphoid, fourth year. 

Internal cuneiform, third year. 

Middle cuneiform, fourth year. 

External cuneiform, first year. 

The etiology of these conditions is un- 
known. There are many theories but none 
is satisfactory. Sex and race are evidently 
not predisposing factors. The following is 
taken from Gaenslen’s article: 

‘1. Heredity does play a réle but it is 
indefinitely established. It does not seem 
to play an important part in the great 
majority of cases. Volkmann, McKenzie 
and others found heredity to be of impor- 
tance and undoubtedly in isolated cases 
there is a strong family tendency to bone 
defects. Joachimsthal and others suggest- 
ed that the heredity factor may be of im- 
portance merely in predisposing the am- 
nion to abnormality in development. 

‘2. According to a second theory, the 
endogenous or germinal theory, absence or 
defect of the long bones is dependent upon 
defect in the anlage of the skeleton. This 
view has been defended by Haim and Slin- 
genberg. According to the latter, the germ 
defect is variable in extent resulting in 
corresponding defect in the long bones. If 


complete there will be absence of one of 
the long bones as well as of the corre- 
sponding tarsals, metatarsals, carpals, me- 
tacarpals and phalanges, the _ typical 


Strahldefekt or ray defect of Gegenbaur. 
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This has been referred to by Taylor in a 
consideration of the defects of the radius. 
According to this theory the arm consists 
of a stem and four rays. The first ray com- 
prises the radio-scaphoid, trapezium and 
first metacarpal and two phalanges.”’ (Ac- 
cording to this theory the bony defect is 
always a suppression in regular order from 
above downwards of one or more rays and 
nervous influence is rather blindly invoked 
as a causative factor.) 

‘Against this theory has been urged the 
fact that hereditary occurrence, at least 
in the fibular defects, though 
claimed by Haim as confirmatory evidence 
is really rare; according to Hesse’s statis- 
tics not over 5 per cent. A further objec- 
tion raised from many sides is that it does 
not explain the partial defects, the cases 
in which a rudimentary fibula is found, 
represented by a mere fibrous band. Here 
certainly the anlage for bone was present, 
but the development was retarded. In one 
case functional use and massage even re- 
sulted in production of bone along the 
course of such a fibrous band (Parona). 

“*3. Defects of the fibula are frequently 
accompanied by a marked angular de- 
formity of the tibia with scarring of the 
skin over the convexity. Busachi believed 
that some time early in pregnancy there 
had been an intra-uterine fracture due to 
external violence, with resulting deformity 
of the tibia and resorption of the fibula. 
This theory does not explain those cases 
where there is no bend of the tibia or evi- 
dence of fracture and no scar present. 
Sperling’s work makes it appear likely 
that violence severe enough to cause these 
fractures would more easily produce abor- 
tion. It unreasonable that intra- 
uterine fractures could be produced by ex- 
ternal violence, because the fetus floating 
in a menstruum of approximately its own 
specific gravity and surrounded by other 
organs is well out of range.”’ 


case ol 


seems 


(In Gaenslen’s 
cases there was no history of trauma.) 
‘“‘Haudeck and Hoffa, after microscopic ex- 
amination of excised scars, concluded they 
were due to long continued mechanical ir- 
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ritation acting from the outside and repre- 
sented adhesions between the skin of the 
fetus and the amnion, probably due to 
pressure from amniotic bands.”’ 

Gaenslen says: ‘“The theory most widely 
accepted today is that these bone defects 
are due to pressure of amniotic bands, to 
adhesions between amnion and fetus or to 
pressure on the developing fetus from an 
amnion which is too small. This theory, 
based largely on the work of Dareste and 
Geof. St. Hilaire, has recently been sup- 
ported by Haudeck, Krebser, Scharff, Sax- 
enberger and others. It has been shown 
that the amnion does occasionally suffer 
from inflammatory processes. It is assumed 
that these result in diminished production 
of amniotic fluid, insufficient stretching of 
the amnion and abnormal pressure on the 
rapidly growing fetus. The occasional oc- 
currence of membranous tags and the 
scars above mentioned are adduced as evi- 
dence of these processes. Later in preg- 
nancy the amniotic fluid supposedly in- 
creases and the adhesions are gradually 
stretched and torn. If the pressure occurs 
sufficiently early in fetal life, between the 
fifth and eighth weeks, abnormal develop- 
ment may result, exhibiting itself occa- 
sionally in defects of the bone, partial or 
complete. At this early period the fetus 
has already taken fairly definite form but 
the membranes are still in close contact 
with it and the bones are still in the mem- 
branous stage, hence easily influenced by 
pressure. The question as to whether there 
was at birth a decreased amount of amni 
otic fluid does not appear of moment in 
establishing the etiology, because the orig- 
inal deficiency may be more than made up 
late in pregnancy. Deficiency of the am- 
niotic fluid later in pregnancy may be re- 
sponsible for distortion of skeletal parts 
but could not cause the disappearance of 
bones already formed. The assumption that 
amniotic bands and are the 
cause of the defects in question is open to 
several grave objections. These defects, 
while showing considerable variation, in 


the main follow certain definite types; for 


adhesions 
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instance, the fibula defects are 
in a proportion of the cases 
with bone defects on the outsid of the 
foot, while tibia defects are more 


very large 


trequent- 

involv- 
when the de- 
fects are bilateral there is frequently per- 
fect symmetry. 
duce 


ly associated with similar defect 
ing the inside. Moreover, 
A small amnion might pro- 
but it is difficult to 
imagine pressure from amniotic a 


these effects 
lhesions 
or bands so accurately adjusted as to cause 
the frequent duplication of the common 
types of deformity on the one hand, and 
the absolute symmetry of the defects on 
the other. It is also most intere ting to 
note how frequently, especially in the 
cases of fibular defects, the scar formation 
over the prominence of the the 
tibia has been regarded as evidence of the 


bend in 


theory of pressure from amniotic bands. 
“This been objected to for 
several reasons. In the first place it 


view has 
has 
been urged that if these scars deserve con- 
sideration as evidence of an important etio- 
logical relationship, they should be present 
more uniformly. In Scharff’s collection of 
cases they were present in only 27 per 
cent.; again, if the supposed bands exert 
pressure sufficient to cause actual bone de- 
fects the resulting scars should be found 
not over the tibia but over the missing 
fibula and with a sharp angle in the tibia 
not directed toward the source of pressure 
but away from it. 
first to look ’ 
healed pressure sores over the prominence. 


Braun, in 1886, was the 


upon these scars merely as 
This view received but scant attet 
the literature. In support of thi 

tion the writer would like to bring 


tion in 
explana- 


the tact 


that similar scars and also bursxe have 
since been found over the prominent ex- 
ternal malleolus in extreme cases of con- 


genital club-foot. Helbing found a similar 
depressed scar over the head of th promi- 
nent subluxated fibula in a case of tibial 
defect, and Motta described a case of tibial 


defect with scar over the prominent ex- 
ternal malleolus. Craig mentioned the oc- 
currence of a scar over the tip of a very 


I 


sharp and prominent but not defective 
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COCCYX in a case of congenital tibial de- 
to show that 
scars have occurred not only apart from 


fect. These cases are cited 
bone defects but, if coexistent, remote from 
them, so that they cannot be bri uught into 
etiological relationship. This view is fur- 
ther substantiated by the fact that these 
scars have never been observed over the 
large flat surfaces, such as the 
the the abdomen, 
and more intimate contact 


back or at 
sides of where closer 
must be as- 
sumed, than over the more freely movable 


extremities (Young 


Moreover, the scars 
are found with greatest frequency in cases 
where the angulation is sharp and are ab- 
my own cases, where 
there is but slight bending. 

“If the bending in the tibia is not the 
result of pressure from amniotic adhesions, 
some other explanation must be found. 
Scharff has assumed that this bending of 
the tibia is the result of the muscular pull 
of the posterior and outer leg muscles act- 
ing on the foot in the absence of the prop 
formed by the external malleolus. No 
doubt this is a factor, but Holl and Schom- 
berg (Bardeen) have called attention to 
the fact that in the fetus distortions of the 
long bones of the lower extremities are 
not infrequent during the period of very 
rapid growth, due to resistance at the ex- 
tremities. This may be an important fac- 


sent, as in one of 


tor in producing the angulation in ques- 
tion, assisted by the muscular pull especial- 
ly during the later fetal months when the 
musculature is better developed. 

‘‘From the foregoing one is therefore led 
to believe with Scharff and many others 
that the defects in question are produced 
for the most part by pressure from a small 
amnion. It is perfectly conceivable that a 
contracted amnion may exert equal pres- 
sure on the symmetrically placed extremi- 
ties of the embryo and that symmetrical 
defects will follow. 

‘Frequent association of defects of the 
tibia and fibula with inner and outer toe 
defects respectively would seem a natural 
result of a pressure more widespread. 

‘The atrophy of the involved extremi- 
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ties, the partial defects and the associated 
defects in other portions of the body, no- 
tably in the upper extremities, may all be 
assumed to be the results of the same in- 
fluence. 

“Whether alcohol, syphilis and other 
toxins may be factors in the production of 
these deformities, as urged by some, must 
be left for future investigation. It is not 
unreasonable to suppose that they may 
have an injurious influence on the devel- 
oping membranes. 

“The subsequent history of the mother 
of the patient, cited as case I, is interest- 
ing. After the birth of the child with the 
tibial defects, she was twice pregnant, but 
aborted both times. The first time the 
fetus was expelled at five months. It 
had neither arms nor legs. “The body was 
smooth and round at the points where the 
limbs should be attached.’ This was not 
verified by a physician, as she was without 
medical attendance. The second abortion 
took place toward the end of the fourth 
month and the fetus in this instance was 
said to have been perfectly formed. 

“Without giving too much credence to 
these lay observations, the fact remains 
that she did abort twice, a significant fact 
if viewed in the light of Mall’s Chorionic 
Theory! of the etiology of monsters, in 
contrast to the prevailing theory depend- 
ing upon a hypothetically small amnion. 

‘‘To the writer it seems difficult to say 
where simple defects end and where mon- 
sters begin. Mall is inclined to consider 
tibial and fibular defects as hereditary. If 
they were included among monsters in 
general, the chorionic theory of the pro- 
duction of monsters may hold good as well 
for the defects in question. 

“It is not the purpose to deny the possi- 
bility of hereditary influence in certain ex- 
ceptional instances, particularly in those 
showing what the Germans style “‘Exqui- 
site Hereditat,”’ but for the explanation of 
the vast majority of cases the theory 
assuming pressure from a small amnion 


1 Chronic d‘g»nerative and other changes, are in Mall's opinion, 
frequently th: r sult of inflamm tory processes involving the ut rine 
mucos:. ‘nth: cas: above referred to, the history gives definite evi- 
dence of such disease 
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lends itself better than any of the others.” 

In what is probably one of the most im- 
portant contributions in recent years, Jan- 
sen writes: 

“It is well known that the scleroblas- 
tema of the fetal skeleton begins to change 
into cartilage at the fifth week, whilst the 
formation of bone begins about the eighth 
week. The suitable time for the malforma- 
tions of the spine therefore lies between 
the third week, when the condensation of 
the primitive cellular tissue into sclero- 
blastema may be observed, and the eighth 
week, when the cartilaginous formations 
begin to be hardened into bone substance.”’ 

Jansen believes that the development of 
the amnion is sometimes retarded and that 
from this retardation may result a pres- 
sure on the embryo which is able to deform 
it, and even roll it up so as to give it the 
shape of a ball. In most cases we have to 
ascertain the fault of the amnion by in- 
ductive reasoning, as in cases of congeni- 
tal club-feet, hereditary in the male line. 
With these the maternal parts cannot be 
considered to be at fault. Thus the ves- 
tiges of pressure betray the mechanical in- 
jury brought about by the coverings of 
the embryo itself. Very often indeed these 
club-feet show signs of atrophy in the skin 
and the subdermal cellular tissue on the 
top of their convexity, which are generally 
known as von Volkmann's 
Numerous 
trices, 1. e., 


“vestiges of 
also are the 
healed wounds which have 
been caused by a too narrow amnion, re- 
sembling the decubitus produced by the 
local pressure of a plaster dressing. We 
may recall the little scars, visible on the 
top of some cases of hemimelia, or on fin- 
ger ends which through adherence to the 
amnion point out this membrane as the 
guilty cause. 

The effect of pressure of the amnion 
may be limited to the production of varus, 
ralgus or calcaneus positions. 

In discussing ectromelia or the condition 
of absent or defective limbs, Jansen says: 

“The question remains: How can the 
extremities be thus injured, whilst the 
trunk remains unchanged, although ex- 


pressure.”’ cica- 


| 
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posed to the same tension? In the 
tremities the cartilage develops later 
in the trunk: when in the sixth 
cartilage has been formed in the spine, 
the skeleton of limb-bud till 

sists of that dense connective tissue 


the con- 


known 
And it is easy to 


as scleroblastema. im- 


agine a pressure which is able to affect 
the latter, fixed between amnion and 
trunk, to drive the blood out of them 
either partly or wholly, depriving them of 


their nutrition, whilst the skin as an older 

formation and in a condition of le 

growth is little or not affected. 
more 


by their position and, moreover, backward 


active 


lower extremities, exposed 
in development compared with the upper 
suffer most; and their button-shape 
to still bear the stamp of the direction in 
acted. The 


affected more in lirectly 


seems 


which the amnion pressure has 
upper extremities, 
by the hour-glass-shaped narrowing, 


ig, to 
which every distended elastic bag tends 
in the middle of its length, are pressed 


against the trunk. A disturbance of the 
circulation in a space of 2 mm here means 
destruction of the peripheral half of the 
extremity. And the conical shape of the 
surviving stump seems to indicate that 


the disturbance of circulation gradually 


diminishes from the periphery to the center. 


“The injury which the 


amnion 


may 
cause to the embryo is: 

‘I, greatest in the stage of the non-dif- 
ferentiated mesoderm viz.: in the first two 


weeks (the first stage of development of 
the skeleton) ; 

‘2, less in that of the dense scleroblas- 
tema, from the third to the sixth or eighth 
week (the second stage of development of 
the skeleton) ; 

‘3, least after the eighth week, when the 
whole of the skeleton consists of cartilage 
and bone the third stage of development 
of the skeleton). 

“It may be considered probable that 
the amnion has the power of destroying 
deep-lying parts in a perfectly normal em- 
bryo—either with or without a 
taneous injury to the skin. The 


simul- 


same di- 
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rect pressure which is 
cartilage may compress 
squeeze the blood out of 


of its nutrition. If the 


to deform 
scleroblastema, 
and deprive it 
cartilage stage is 
that in which various forms of kakomelia 
may arise, the beginning of the cartilage 
stage is specially fitted’ to 


unable 


cause various 


forms of kakomelia in which bones are 
lacking.” 
In discussing ‘‘Amnion-decubitus” the 


same author says: ‘“‘We may consider as 
such the small cicatrices at the top of ex- 
tremity stumps, the peripheral part of 
which is wanting. The smallness of the 
(which that the peripheral 
part was small at the time of its destruc- 
tion), and its being situated on the top 
of a solid bone are reconcilable both with 
the thought of an amputation by amniotic 
bands and with that of decubitus, but the 
fact that the peripheral part is wanting 
militates against the amputation of such 
bands, unless we should ascribe cytolytic 
powers to the amniotic fluid. That similar 
mutilations may occur without an ampu- 


SCar proves 


tation being effected, is proved by arm 
stumps at the end of which little dwarf- 
fingers are visible, without a cicatrix. Here 
the possibility should be considered of 
circulation-disturbance and _ stunting in 
growth in deep-lying parts by pressure. 

“Summing up, it is the cartilage in 
achondroplasia which suffers from famine 
at its birth, and like the children of the 
slums, never outgrow the injury, never 
grow to reach the those around 
them, living in better circumstances. And 
similar may be the cause of dwarf fingers 
on arm stumps and other forms of partial 
growth-stunting. 

‘In short, it may have been made clear 
that many phenomena testify in favor of 
the thesis—and none against it—that: 

“It. The achondroplastic is an amnion- 
dwarf, folded up by a dwarf amnion, by 
the enhanced hydrostatic pressure of which 
it has been disturbed in the development 
of its skeleton; and that 


size of 


‘2. The wonders of anencephaly, achon- 
droplasia, and many forms of kakomelia 
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may be easily understood and arranged in 
chronological order, if we accept the prin- 
ciple that: Amnion-pressure is able to dis- 
turb the nutrition and the growth of part 
of the embryo, whilst the 
parts continue their growth.” 

Tubby believes the remains of ampu- 
tated fingers and would be much 
more frequently found at birth if they 
were carefully looked for. 

It seems to me that no one theory ex- 
plains all the conditions found, nor does 
it seem at all surprising that so diverse 
phenomena should be impossible of ex- 
planation by one theory. The amputation 
theory, the ray theory, and heredity, each 
seems to account for some cases. Defect in 
anlage accounts for others. The amnion 
theory, however, is at present evidently 
the best and explains most satisfactorily 
more cases than all the others combined. 
The probable pathogenesis is as follows: 
Taking for example a case of congenital 
absence of the fibula and fifth toe; during 
that period of embryonic life when those 
parts are being laid down, i. 


non-affected 


toes 


e. between 
the fifth and eighth weeks, external pres- 
sure of a small amnion exerted through 
normal skin causes ischemia of the deeper 
structures for sufficient time to cause their 
death and disappearance, or causes im- 
pairment of their structural vitality to 
such an extent as to result in a rudimen- 
tary or defective limb. 

The positive diagnosis is made by the 
roentgen ray. The condition can be ten- 
tatively made out by physical examination 
in some cases. When a child is presented 
with a congenital talipes valgus, absence 
or defect of the fibula is suspected and if 
the fifth, or fifth and fourth toes are miss- 
ing, the probabilities are magnified mani- 
fold. The outer malleolus is found absent, 
and palpation reveals no fibula. In the 
hand a congenital abduction, especially 
with absence of 5th, or 5th and 4th fin- 
gers is evidence which speaks for absence 
or defect of the ulna. Absence of the tibia 
or radius is very frequently associated 
with absence of one or two digits on the 
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radial border. The 
dimples or scars leads one to suspect de- 


tibial or presence of 
fects of bone. 

As regards the development of missing 
they probably never will make 
their appearance, as illustrated by Dr. 
Frankenthal’s Case II]. The patient was 
twenty years of age and showed no evi- 
dence of a fibula. If the bone is present 
but rudimentary, there is some likelihood 
of further development. The condition does 
not alter the prognosis as to life. The pos- 
sibility of correcting the deformity is great. 
After the part has been retained in the 
proper position until the child is old 
enough for operation, permanent results 
can be obtained by transplantation of 
tendons and bones. 

The immediate treatment 
getting the part into the proper position 
and retaining it until the time for open 
operation is at hand. For example, if the 
foot is in valgus, it must be forcibly put 
in varus and held by means of plaster of 


bones, 


consists in 


Paris. Casts are renewed every four to six 
weeks. Braces may be substituted after a 
few months and offer the great advantage 
of allowing frequent bathing, massage and 
exercise of the parts. The shoes should 
have a Thomas heel. A Whitman plate 
may be worn. When the child is 10 to 13 
years old, operations are indicated. These 
consist of tendon and bone transplanta- 
tion. Tendons may be anchored in thi 
bone by the Gallie technic so as to correct 
deformity, and bone grafts inserted to 
cause permanent and prevent 
recurrence. In the case of bone transplan- 


correction 


tation repeated operations may be nece 
sary. 

Albee refers to an operation for absenc 
of the fibula, performed by Willie in 1909 
as follows: ‘‘An arthrodesis was performed 
by driving a portion of a fibula (obtained 
from an amputated leg) up from the sol 
of the foot through the os calcis, astraga 
lus and tibia, and obtained a fair result 
but without motion.’’ Albee reports two 
interesting cases of defects of the fibula 
treated by the autogenous bone graft meth- 


Congenital Absence or 


od with good results. He 
which he 
of the foot 


report a Case in 


secured correction of 


rormity 


7 
due to absence of internal 


cuneiform and partial absence of the scaph 
oid, by means of bone grafting. 

Kuttner has reported a cas« omplet« 
absence of the fibula, for which the fibula 
of a Java monkey was implanted with suc- 


Cess. 


Albee give 


insertion of a graft for an absent 


such as the tibia. For complete congenital 
absence of the radius he recomme1 


preferably mortising a graft into the 
side of the ulna (at the 
middle and lower third 
bone. 


junction of it 


and the 


Defects of 


in detail his technic for the 


ng bone 


ids either 
restoring the complete radius by a graft or 
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For the correction of the valgus due to 
absence of the fibula H. Braun performed 
an arthrodesis at the ankle joint, with the 
foot in equinus to overcome some of the 
shortening. Bardenheuer secured a stable 
joint and corrected the valgus by splitting 
the lower end of the fibula and implanting 
in the cleft the astragalus. Joachimsthal 
combined the two procedures. Franke pro- 
duced ankylosis between the inferior sur- 
face of the tibia and the posterior surface 
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Fic. 4. CASE 2. 


of the os calcis with the foot in extreme 
equinus. He cut the Achilles tendon. Por- 
ter and Gaenslen used in one case a high 
shoe with an elevation on the inside for 
the pronation and secured good results. 
Massage, hot and cold spray and constant 
warmth of the leg are helpful. 

The following cases I desire to report 
in some detail: 

CaAsE 1.—H. B., white boy, I year of age. 


(Figs. 1, 2 and 3.) 


The child was brought to St. Luke’s 
Hospital on the service of Dr. J. L. Porter, 
because of absence of fifth right toe and 
valgus position of same foot. Condition 
present since birth. Child presented facial 
expression of Mongolian idiocy. 

Right foot in marked equino-valgus, 
fifth toe absent, second and third toes 
fused. No fibula palpable. 

Measurements. — Ant. sup. spine to pa- 
tella, right 16.5 cm, left 17.5 cm. Ant. sup. 
spine to internal malleolus, right 26.5 cm, 
left 29.5 cm. Treatment. — Under ether 
anesthesia foot was put in varus position 
after tenotomy of tendo Achillis and pero- 
nei, and plaster cast applied. The foot to 
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be held in slight varus by casts at 
later 1 until child is 
when bone transplantation will 

CASE 2.— V. H., 
of age. 

The child was brought to Dr. J. L. Por- 
ter because of deformity of feet and right 
hand. (See Figs. 4 and 5.) Condition has 
been present since birth. He has been able 
to stand against a table but does not 
walk. Right foot in extreme equinus. When 
his weight is off his foot, it makes prac- 
tically no angle with leg. 
big toe and one other. It looks as though 
the outer toes were absent. No fibula pal- 
pable. There is a small dimple in the skin 
over the lower end of the tibia. Left foot 
in extreme valgus; three toes present— 
big toe and two others. The fourth and 
fifth toes are missing. No fibula palpable. 


first, 
older, 
be advised. 
11 months 


yy leather splints, 


white bi 


Two toes present, 


Defects of 
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Fic 8. CASE 2. LEFT LOWER EXTREMITY. 


There is a dimple 
on the right leg. 

Right hand, thumb and fifth finger pres- 
ent. Remainder of area normally occupied 
by fingers consists of a soft round mass. 
Radius and ulna palpable. He tries to 
grasp objects with this hand. General 
health and condition of child seem per- 
fect. 


present similar to that 
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Figs. 6, 7 and 8 show the roentgeno- 
grams of the right hand, right lower and 
left lower extremity, respectively. The 
dimples, so plain in this case, are sup- 
posed to be due to either separation of 
amniotic adhesions or to compound frac- 
tures of tibia. 

Treatment. Under ether anesthesia at 
St. Luke’s Hospital the left foot was put 
in plaster of Paris after a varus position 
was obtained. The right foot was placed 
at right angles to the foot after a splicing 
of the tendo Achillis was performed, and 
a cast was applied. 


Fic. 9. CASE 3. 


CASE 3. 
referred to 
whose permission I report the case. Roent- 


White female, aged 20 years, 
Dr. L. E. Frankenthal, by 
genogram, Fig. 9, shows absence of the 
fibula. Foot in valgus. 

CASE 4. A. B., white male, aged 9 
years, referred to Dr. Charles M. Jacobs, 
with whose consent I report the case. 
Double club hand. Hands at right angles 
to forearms. Absence of both thumbs; four 
fingers on each hand. (See Fig. 10.) Radius 
absent on left side, very rudimentary on 
right side and represented only by a very 
small upper end. Three carpal bones are 
present. According to Pryor’s exhaustive 
study he should have seven, 1. e. all but 
the pisiform. It is highly probable that 
those present are the os magnum, the un- 
ciform and the cuneiform. There is a pecu- 
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liar notch in the carpal end of both the 
second and fifth metacarpal’ bones. 
Fig. 11.) 

The roentgenograms, as shown in Figs. 
10 and II, were made in November, I914. 

Fig. 12, 
gram made in April, 1917, shows the 
dition at the age of 12 
tically identical with 


Set 


which reproduces a roentgeno- 
Con 
prat 


years and is pri 
the original. Onh 


three carpal bones are present instead of 


10 
23 


Fic. 10. 


the entire eight, and no new centers of 
ossification have appeared. 


CASE 5. Brought to Dr. Porter, be- 
cause of deformity of right leg. White 
child, 5 years old. 

Family History.— Two other children 


normal. 
Personal History.— At 1 year of age, 
parents noticed child did not walk as soon 


| fit 
\ 
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FiG. 11. CASE 4. 


or as well as it should. Right foot seemed 
smaller and leg shorter than left. This has 
continued to grow more evident. 
Condition. — Healthy child, walked on 
right toes. Right leg shorter than left, the 
difference being chiefly in the lower leg. 
Foot displaced outward and rotated slight- 
ly inward. Inner malleolus very promi- 
nent, outer malleolus not demonstrable. 
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FiG. 13. CASE 5. 


No fibula palpable. See Fig. 13, showing 
absence of upper half of fibula. 


CASE 6. 


Patient of Dr. Porter. See Fig. 


Sata 
ij 4 | 
. 
| | 
~ 
r 
= 
= 
| 
d i 
4 
FiG. 12. Case 4 


444 Congenital Absence or Defects of Bones of the Extremities 


distal ones should be. Phalanges of the 
third and fourth fingers are represented 
by two very small masses of bone, ap- 
proximately the size of the base of a pha- 
lanx. 

CASE 8. Patient of Dr. B. H. Moore. 
Fourth finger of right hand shorter than 
normal. No other cases in the family. See 
Fig. 16 for roentgenogram of hand showing 
marked shortening of the fourth metacar- 
pal, similar to Boorstein’s cases. 


Fic. 14. CASE 6. 


14, showing arrested development of fe- 
mur. - 

CASE 7. Patient of Dr. B. H. Moore. 

L. R., aged 23 years. Mother died 12 
days after delivery due to infection. No 
similar cases in the family. Deformity of 
left hand. Third and fifth fingers rudimen- 
tary with deformed nails. 

Fig. 15 shows carpals and metacarpals 
normal. Index finger has but two pha- 
langes; fifth has a single phalanx but there 
can be seen the location where the two 


Fic. 16. CASE 8. 


CASE 9. Roentgenograms show mark- 
ed difference in length of arms. Right: No 
evidence of an elbow joint. Humerus, ra- 
dius and ulna rudimentary. Only three 
fingers present. Left: Ankylosis of lower 
arm at right angles to upper. No elbow 
joint. Only three fingers. (See Figs. 17 and 
13.) 

CASE 10. — J. H., white, male, 9 months 
old, brought to Dr. Porter because of con- 
genital deformity of left arm. 

Fic. 15. CAsE 7. Congenital absence of left middle fin- 
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ger. Thumb is short and seems to articu- 
late with second metatarsal just below ar- 
ticulation with index finger. The index fin- 
ger is bent toward the thumb at the sec- 
ond joint. 

Operated on at St. Luke’s Hospital. In- 
dex finger straightened. Wedge - shaped 
piece of skin removed between first and 


Fic. 17. CASE 0. 


second fingers and the two fingers approxi- 
mated. Index finger straightened and cast 
applied. (The roentgenogram was not suf- 
ficiently distinct to be repre rduced.—Ed.) 

CASE 11. —C. F., white, male, 3 years 
of age. Brought to Dr. Porter because of 
double congenital talipes equino-varus. 
Both lower legs atrophied, right more 
marked. Both feet in equino-varus. Right 
foot smaller, more rigid and has no toes. 


There is a rudimentary middle toe with 
part of a nail present. (See Fig. 19.) Child 
cannot walk, shambles along on deformed 
feet by holding on to some object. Has 
never talked. Seems to understand every- 


thing, looks bright and can make parents 
understand by sounds and signs. 


White, female, referred to 


CASE 12. 


Fic. 18. CASE 9. 


Dr. Porter by Dr. Lindquist. Deformity 
of fingers and toes. 

Right hand: first and second fingers 
fused and number of phalanges incomplete. 
Left hand: Index finger has but one pha- 
lanx. Fourth and fifth fingers fused. Mod- 
erate split hand. Middle finger shows an- 
nular constrictions resembling a band wed- 
ding ring. 

Left foot: Second and third toes fused. 

See Fig. 20 for roentgenogram. 

CASE 13. Brought to Dr. Porter. See 
Fig. 21 showing absence of first metatarsal. 

CASE 14. — Patient of Dr. Porter. 

Congenital absence of first metatarsal 
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Fic. 19. CASE II. 


Cars 
‘ 
a 
Fic. 20. CASE I2 


bone and club-foot. Roentgeno 


I had hoped to report another case of 


congenital defects of legs and feet, but the 
patient did not live in Chicago and died 
of pneumonia before photographs and il- 
lustrations could be made. 

In concluding it seems that the subject 
should be given more attention in the at- 


tempt to work out a definite etiology, as 


gram, Fig 


Fic? 22. CASE 14. 


there is probably a broad fundamental 
principle involved which, when discovered, 
will add materially to the store of scientific 
knowledge. 

I wish to express my sincere thanks to 
Dr. Porter, whose kindness made it possi- 
ble for me to study the first and most of 
the subsequent cases I have seen. To those 
whose names are mentioned in the paper 
my sincere appreciation of their courtesies. 
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ROENTGENOTHERAPY OF PERIPHERAL TUBERCULOUS 
ADENOPATHY 


BY E. ALBERT“WEIL, M.D. 


of Electroradiology, Trousseau Hospital 


PARIS 


(The following article appeared originally in French in Paris Médical for September 22 
1916, but the illustrations did not lend themselves to reproduction. 


“9) 
Dr. Albert-Weil, in giving 


THE AMERICAN JOURNAL OF ROENTGENOLOGY permission to translate the article, also furnished 


us with the original photographs and e\ 
in the original article and go still furth 


Oj yeration.—EDITOR.) 


NOON after their discovery roentgen rays 

were applied in a large number of 
tuberculous affections in so far as the 
technic, apparatus and state of the science 
at that epoch permitted—that is, with 
highly insufficient means. Nor is there 
anything astonishing in the fact that the 
results varied a great deal and that some 
authors refused to recognize any merit in 
the new method beyond the power of 
relatively arresting the extension of super- 
ficial tuberculous lesions, such as lupus or 
cutaneous tuberculides. 

At the present time, however, the roent- 
gen technic for therapeutic purposes is in a 
state of remarkable precision. Very thick 
filters are employed to arrest the rays of 
ereat wave lengths which, having but a 
weak power of penetration, are absorbed 
in the superficial layers of the skin, causing 
dermatitis. The rays of short wave lengths, 
whose power of penetration is very high 
and whose cellular effect is very consider- 
able, permit without any trouble of ad- 
ministering far more powerful doses than 
formerly and, consequently, of obtaining 
therapeutic results even in very deep- 
seated lesions. 

The tuberculous and ganglionic affec- 
tions, whether peripheral or deep-seated, 
to the roentgenological treatment of which 
I have specially devoted myself for seven 
years, have benefited more than any 
others from the advancing technic. Fur- 
thermore, since the supposed failure of this 


ven added a number of others which are not contained 
her in demonstrating the effectiveness of the treatment 
the author has inaugurated. We extend our hearty thanks to Dr. 


Weil for his cordial co- 


therapy has recently been touched upon 
at the (French) Academy of Medicine, 
results should be communicated which 
have stood the test of time. 

The peripheral tuberculous adenopathies 
may, according to Barjon’s classification, 
be divided into two groups: inflammatory 
and suppurative. The inflammatory forms 
consist in certain cases of a number of 
ganglia in a periadenitic covering of vary- 
ing thickness, although they only present 
the appearance of two very large ganglia 
which are somewhat painful. In other 
cases they consist of a number of hard, 
isolated nodules, forming a perfect chain 
far away from the points where the lesions 
are most numerous. 

The forms of suppurating adenitis may 
be divided into closed and fistulous, the 
latter being more or less complicated with 
cutaneous tuberculosis. The closed sup- 
purating forms may consist of a simple 
ganglion filled with more or less liquid pus. 
They have a sensation of fluctuation, do 
not adhere to the skin, are not red, and 
present the appearance of a so-called cold 
abscess. In “hot abscesses,’’ on the other 
hand, the skin is adherent to the ganglia, 
and is red and inflamed. 

Among the open suppurations a distinc- 
tion may be made between persistent ulcer- 
ation from the orifice of a ganglional ab- 
scess, old, persistently ulcerating fistulz 
and phagedenic ulcerations following the 
ablation of suppurating ganglia. 
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All these differentiations were of interest 
when the affections had to be treated by 
general medication, change of climate, sea 
air and modifying injections. This interest 
is lost to a great extent now that the thera- 
peutic roentgen technic has been per- 
fected to a degree which enables me to 
state that there are no tubercular ade- 
nopathies in which roentgen treatment is 
not justified. 

In all forms of inflammatory adenitis, 
roentgenological treatment alone is suffi- 
cient; it produces disintegration of the 
grosser lesions even without combining 
with it heliotherapy or sea air. These addi- 
tional forms of treatment, as well as gen- 
eral medication, are only necessary for the 
purpose of combating a tubercular diathesis 
and increasing the patient’s power of re- 
sistance. 

In the closed forms of suppurating ade- 
nitis it is well to empty the pus, which forms 
an obstacle to the penetration of the rays, 
by fine aspirating needles, and then to 
submit the lesions to intensive roentgen 
treatment. In suppurating adenitis with 
fistula and cutaneous ulcerations it is a 
useful proceeding to establish drainage in 
the first place, to remove the clots and to 
break the skin which separates the fistulous 
apertures that give the lesions a scummy 
appearance. Iodine bandages are applied 
from time to time to combat the additional 
infection. Only after these preliminaries 
have been attended to should recourse be 


had to the roentgen rays. The latter, 
however, constitute the essential treat- 


ment, as mere voiding of the fistulae and 
washing out the ducts are never sufficient 
to handle the adenopathies rapidly and 
cosmetically. These manipulations 
only adjuvants. 

I could support these statements by a 
large number of observations I have made 
for the most part during the ten years of 
my roentgenological service in the Trous- 
seau Hospital, my statistics covering more 
than fifty cases, but I will content myself 
with recording a few of them. 


CaAsE I. 


are 


Figs. 1 and 2 show the appear- 
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ance of the patient both before and at the 
end of the treatment. At the angles of 
both the right and left inferior maxille 
there were large, very hard, multilobular, 
ganglionic masses, which closed around the 
neck and made the lateral movements of 
the neck very difficult. On the left, these 
masses were at least as large as a fist. The 
growths were first noticed more than ten 
months ago. Eight applications of the 
rays, both on the right and on the left, dis- 
tributed over seven months from month 
to month, resulted in their total disappear- 
ance so that the patient, a good looking 
child, had all the appearance of being com- 
pletely cured. The skin in the affected 
regions, however, retained some of its hard- 
ness, being less supple than normal. 

CaAsE II. (Figs. 3 and 4.)—There was a 
large adenopathic mass, formed by an ag- 
glomeration of several very hard ganglia 
under the edge of the left maxilla. Besides, 
there were less important ganglia under the 
chin and in front of the ear. These had 
existed for more than a year. Four series 
of roentgen treatments effected a total and 
absolute cure within five months. There 
remained only some very small nodules 
which were scarcely perceptible and are 
due to former old lesions. 

CasE III. (Figs. 5 and 6.) 
was a girl, 13 


The patient 
years of age, whose father 
had died of tuberculous laryngitis a short 
time previously. The growth, which oc- 
curred a year ago, consisted of an ade- 
nopathy as large as a hen’s egg, at the angle 
of the right inferior maxilla, and was of 
hard consistency. Two series of roentgen 
treatments, applied within a month, were 
sufficient to effect a complete cure. 

CasE IV. (Figs. 7 and 8.)—The patient, 
who is 14% years old, had had for the last 
seven months a hard adenopathic mass, as 
large as two oranges, at the angle of the 
left maxilla; and furthermore a ganglion 
the size of a cherry in front of the ear as 
well as a large ganglionic chain all along 
the anterior border of the sternocleido- 
mastoid. Four series of treatments in four 
months, distributed over the adenopathic 
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Fic. 1. Case I. Fic. 2. Case I. 


3EFORE TREATMENT. AFTER TREATMENT. 


Fic. 3. Case II. Fic. 4. Case II. Fic. 5. Case III. Fic. 6. Case III. 


BEFORE TREATMENT. AFTER TREATMENT. BEFORE TREATMENT. AFTER TREATMENT. 


Fic. 7. Case IV. Fic. 8. Case IV. Fic. 9. Case V. Fic. 10. CaAsE V. 
BEFORE TREATMENT. AFTER TREATMENT BEFORE TREATMENT AFTER TREATMENT. 
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masses in three regions, effected a diminu- 
tion in size and a reduction of the nodules, 
keeping step with the healing process. An 
electrotherapeutic treatment which was 
instituted later for a slight cellular infiltra- 
tion served to render this happy cosmetic 
result complete. 

CasE V. (Figs. 9 and 1t0.)—This pa- 
tient had a large adenopathic mass, the size 
of a hen’s egg, which was a little indurated 
below the lobe of the left ear. The growth 
started three weeks ago. Two series of 
roentgen rays effected a complete cure in 
three months. 

CasE VI. (Figs. 11, 12, 13 and 14.)—A 
boy, 7 years old, with a rather wretched 


Fic. 11. Case VI. Fic. 12. Case VI. 


BEFORE TREATMENT. AFTER TREATMENT. 
appearance, contracted several months ago 
very large adenopathic masses which occu- 
pied all of the right side of the neck from 
the lobe of the ear to the subclavicular 
region, measuring 9 cm in length and 15 cm 
in width. They could easily be palpated as 
a number of ganglia the size of prunes and 
of medium hardness. The ganglia pre- 
vented the wearing of any clothing around 
the neck and compelled the child to hold 
his head inclined to the left. The boy lived 
in the country and was taken to the hos- 
pital on four different occasions for several 
days, to receive roentgen ray treatment. 
Six months after the last application, the 
original adenopathies had shrunk to very 
small nodules and could only be recognized 
by very careful palpation. 


CasE VII. (Figs. 15, 16, 17, 18, 19 and 
20.)—This young woman had suffered for 
two years from lupus at the end of the nos- 
trils and below the nose. Besides, there 
was a chain of deep adenopathies extending 
from one inferior maxilla to the other. 
These adenopathies were ulcerating and 
accompanied by budding cutaneous lesions 
which were in the nature of swellings all 
around the fistulous openings. They se- 
creted thick pus which consolidated into 
thick crusts adhering over the ulcers. The 
appearance was repulsive. Roentgen rays 
were applied in five series for a period of 
six months which caused the adenopathies 
to disappear, the wounds to cicatrize and 


Fic. 13. CAsE VI. Fic. 14. Case VI. 
BEFORE TREATMENT. AFTER TREATMENT. 
the budding excrescences to become flat. 
A smooth skin formed without cavities and 
without scars. The nasal lupus alone re- 
quired a little more time before it was 
healed. 

CasEs VIII, IX, and X. (Figs. 21 to 
27.)—These roentgenograms likewise show 
the satisfactory effect of the roentgen rays 
in severe cases of tuberculous adenopathy. 

The technic I have employed to obtain 
these results which, I venture to say, are 
of dependable constancy, is the following: 

I divide the skin over the adenopathic 
masses as much as is necessary to allow 
each part of the surface to receive a prac- 
tically equal share of rays. I apply hard 
rays of 8 or 9 Benoist, filtered through 4 
mm of aluminum, over each surface. These 
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applications are repeated over the same 
region, until each port of entry has ab- 
sorbed 10, 12 or sometimes even 14 H, the 
units being determined either by direct 
measurement, or by Bordier’s chromo- 
radiometer, or by means of Guilleminot 
and Belot’s absorption tables. 


Fic. 15. Case VII. 


BEFORE TREATMENT. 


Fic. 17. CAseE VII. Fic. 18. Case VII. 
BEFORE TREATMENT. AFTER TREATMENT. 
The apparatus at my disposal do not 
permit, in view of the great number of 
patients to be treated at the hospital, of 
administration of the total dose at one 
sitting. Even if I had the choice to do so, 
I would not have recourse to it in a general 
way, because I prefer to distribute the 
total dose—which may appear excessive to 
those who still employ rays filtered through 
I or 2 mm aluminum—over five or six 
consecutive doses, so that the organism 
will not be unnecessarily shocked and the 


absorption phenomena, which have to be 
expected, may not assume an extreme de- 
gree of suddenness. With the exception 
of certain cases of soft adenopathies with 
rapid development, which are rather mani- 
festations of lymphadenia than tubercu- 
losis, I have never observed with. this 


Fic. 16.. Case VII. 


AFTER TREATMENT. 


Fic. 19. Case VII Fic. 20. Case VII. 
BEFORE TREATMENT. 


AFTER TREATMENT. 


method of treatment any very strong reac- 
tion with elevated temperature. If, on 
the other hand, cancerous affections are 
treated with the roentgen method, it often 
happens that at the beginning of the treat- 
ment a positive toxemia will result. 

The roentgen treatment, as carried out 
with the intensity which I recommend and 
endorse, is rendered possible by high filtra- 
tion and causes neither any rapid growth 
of the ganglionic masses nor any spreading 
of the tuberculous condition. Those au- 
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Fic. 21. 


Case VIII. 
BEFORE TREATMENT. 


22. 


VIII. 


AFTER TREATMENT. 


CasE X. 
BEFORE TREATMENT. 


FIG. 25. 


thors who have observed rapid growth of 
the adenopathies—the “‘coup de fouet”’ 
have simply applied insufficient doses. If 
modern results have shown that it is 
dangerous to apply overdoses on account 
of radiodermatitis supervening, it is equally 
dangerous sometimes to administer weak 
doses, since they excite the cells to new- 
formations instead of arresting their vital- 
ity. 

Authors who accuse roentgenotherapy as 
causing the spreading of tuberculous con- 
ditions misinterpret the facts. Roques, 
working with a much less exciting technic 
than mine, states that his treatment has 
never led to metastases which might—not 
with scientific certainty but with clinical 
probability—have been imputed to it. So 
far as I am concerned, I have only seen 
once in the numerous cases I have treated 


Fic. 26. 


CAsE X. 


BEFORE TREATMENT. 
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CasE IX. 


BEFORE TREATMENT. 


FIG. 23. Fic. 24. Cask IX. 


AFTER TREATMENT. 


FIG. 27. 


CASE X. 
AFTER TREATMENT. 


both at the Trousseau Hospital and in 
town, a spreading of tuberculous conditions 
to occur. This happened six months after 
the last roentgen application in a cachectic 
patient who was already deeply infected 
before the roentgen treatment was insti- 
tuted. 

Roentgenotherapy, therefore, if applied 
with due intensity and proper technic, 
should be the indicated remedy for periph- 
eral tuberculous adenopathies. It cer- 
tainly does not exclude heliotherapy nor 
sea air treatment, both of which have a 
general and a local effect; but the fact that 
roentgen rays alone are successful in hos- 
pital surroundings and in children who are 
not treated in hospitals and live in deplor- 
able hygienic conditions, is the surest and 
most irrefutable demonstration of its high 
value. 
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LOCALIZATION OF FOREIGN BODIES 


BY LEWIS GREGORY COLE, M.D. 


Major ical Reser 


ve Corps, U. S. Ari 


NEW YORK 


YOME observers Say that there are more 
than hundred methods for the 
localization of foreign bodies, others that 
there is only one method 


modifications. 


two 


with various 
There is little that is dis- 
tinctly new in the method I am about to 
describe. It is based on a redescription of 
a method employed and published in 1902.! 

I have attempted to bring the method 
up to date by embodying the 


principles 
of several methods used at the 


front. 


Three things are essential in the locali- 


FB 


zation of foreign bodies: 
and simplicity. 
two of 


accuracy, speed, 
Many of the methods have 
but few if 


these essentials, 


have all three. 


any 


I wish here to express my 
of Sir Mackenzie Davidson’s method as 
the one method, if all others are to be 
considered modifications. | 


appreciation 


wish also to 
give due credit to the following men whose 
1Medical Neu s, Ma 


if the principle was nev 
even prior to that time 


Even at that t it is doubtfu 


19, 1902. 
] , Jarar t} 1 thod 
eve I iTan a 


methods have been incorporated in the one 
[I am about to describe: to Morize for the 
ring-pointer, and to Bowen for his modifi- 
cation of the ring-pointer; to Haret for the 
double exposure with the shift of the tube 
between exposures; to Thurstan Holland 
for his mechanical square by which he 
obviates the necessity for mathematical 
calculations; to Sutton for his cannula and 
trocar; to Flint for his profundameter; and 
to Jordan for his pointer acting as an indi- 
cator on the the The 


surface of body. 


FB 


method about to be described is best em- 
ployed as a combined fluoroscopic and 
roentgenographic procedure, but when the 
image of the foreign body is readily visual- 
ized, as in an extremity or small part of 
the body, it may be employed solely as a 
fluoroscopic method. But if the fragment 
is too small to be recognized fluoroscopic- 
ally, a complete roentgenographic technic 
is necessary. 


Any type of apparatus may be employed, 
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456 Localization of 
but the new field hospital table is well 
suited for this method. 

The principle of the method is simple 
and is composed of two steps. A vertical 
ray (Fig. 1, R) passes through the foreign 
body (F B). The point of entrance and 
exit is marked on the skin of the patient 
and thereby one determines that the for- 
eign body lies between the two points 
marked X on the anterior surface and O 
on the posterior surface. 


SLIDING SCALE. 


A second step (Fig. 2) is to determine 
the distance of the foreign body from the 
anterior or posterior mark. To do this a 
plate (P P) or fluoroscopic screen is placed 
in approximation to the skin directly op- 
posite the tube T and the exposure is made, 
and then without removing the plate or the 
body the tube is shifted 15 centimeters 
from the vertical ray (T’) and a second 
exposure is made on the same plate, or if 
the examination is made fluoroscopically 
the shift of the image on the screen is re- 
corded. 

The sliding scale employed by Thurs- 
ton Holland (Fig. 3) will avoid mathe- 
matics. The modified T square for rapid 
calculation of depth of the foreign body 
consists of a base (E), supporting an 


Foreign Bodies 


upright (A), which has mounted near 
its upper end a sliding arm (B). A long 
oblique arm (D) is fastened to a sliding 
base (F) by a hinged joint (G). The up- 
right is fastened to the base by a hinged 
joint. Extending downward on A from 
the cross-arm (B) is an insert (C). These 
arms are calibrated in centimeters or inches 
as shown in the diagram. 

The sliding base (F) is set at a point 
away from the upright (A), the distance 
corresponding to the tube shift. The arm 
(D) is set on the arm (B) so as to corre- 
spond with the shadow shift as measured 


B 
Fic. 4. CALCULATIONS. 
PP’ Plate or screen 


Tube shift parallel with the plate 


SS Shadow shift 
S’T’ or TH = Tube plate distance 
SHT’ = The large right angle triangle 
SS’B = Small right angle triangle 
Now the base of the greater triangle SHT”’ is to th 
base of the lesser triangle SS’B as the altitude of the 
greater is to the altitude of the lesser, that is 
SH HT Ss’ S’B, or 
if the tube plate distance were 50 cm. and the tube 


shift 15 cm. and the shadow shift 2 cm. substituting 
these values in the above equation 


X 5 15/17 cm. = depth of the foreign bo 
skin surface. 


solving: 


below the 


on the film or screen, the arm (B) having 
previously been set on the upright (A) at 
a point at which the distance B-E is equal 
to the target-screen distance. The inter- 
section of D with C indicates the depth 
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ROENTGI NOLOGISTS’ 


LIPER. 


of the foreign body. This is a rapid method 
obviating the necessity of solving geomet- 
rical proportions. 

In order to simplify this and accurately 
convey the information to the 


surgeon, 
the author has 


devised a double set Ol 


calipers, one for the roentgenologist and 
one for the surgeon. 

The roentgenologists’ caliper (Fig. 5) is 
composed of a horizontal arm (A which 


rests on the table, a 
(B), and a horizontal 
which slides up and down on 


vertical square rod 


movable arm (C) 

vertical 
arallel to 
the lower horizontal arm (A). TI 
rod (C) rests on the surface of the 
amined. <A base 
tical rod perpendicularly is at 
the lower end of the vertical rod. 


rod, its direction always being 
lis upper 
part ex- 
(ID) for holding the 


ver- 
tached to 
There is 
a set screw (S) on the upper rod which 
fixes it at the height where it rests on the 
body. At the distal end of the 1 
zontal arm there is a ring (R) through 
which the vertical ray This is 
adapted from Morize’s ring-pointer. In 
the center of this is a plunger 


ywer hori- 


passes. 


P) which 
marks by the application of indelible ink 
the point of entrance of the ray on the 
skin (Bowen’s modification). At the end 
of the horizontal arm there is a 
square (Sq) with cross wire and the ver- 


upper 


tical ray passes through the center of the 
ring and hits the center of the cross wire. 
Just above the cross wire is a clamp (Cl) 
which holds a dental film or small cassette 
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FiG. 6. SURGEONS’ CALIPER. 
in place. The vertical rod is calibrated 


on one side in centimeters and on the other 
in inches for the thickness of the part. 
Thus the thickness of the part is indicated 
on the vertical rod and this plus the tube 
table top distance gives the tube plate 
distance. This is the roentgenologists’ 
caliper. 

A caliper of identical dimensions and 
similar construction is employed by the 
surgeon (Fig. 6). At the lower arm (A) 
of the surgeon’s caliper is a pin (F) which 
engages in the hole of a washer attached 
to the skin of the patient, at the site of 
the posterior mark, by a large strip of 
adhesive plaster. At the distal end of the 
upper horizontal arm (C), at a point cor- 
responding to the cross wires of the roent- 
genologists’ caliper is a small vertical hole 
(G) directly in line with the metal pin (F) 
on the lower arm. The hole is just large 
enough to guidea Sutton trocarandcannula, 
or a metal rod (V), as an indicator. There 
is a semicircular piece of block tin (F P), 
similar to Flint’s profundameter, but 
without hinges, which lies on the skin 
parallel to the upper horizontal arm and 
is moulded to the upper aspect of the part. 
The mid-line of the part (Fig. 7, M L) and 
the position of the cross-wires are indicated 
on the profundameter so that the pro- 
fundameter may be used with a cross 
sectional anatomy to determine the rela- 
tion of the foreign body to important an- 
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atomical structures. There is a small 
block (Fig. 6, K) adjusted by means of a 
set screw, carrying a thin rod which guides 
the surgeon in case the incision is not in 
the direct line of the vertical ray. The rod 
is so constructed that it may be set so as 
to allow of approach by the surgeon from 
any angle and may be employed either on 
the vertical or the upper horizontal rods 
in a manner similar to the indicator on 
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SHOWING POsITION OF PART IN PLACE. 

First Step. One detects fluoroscopically 
and notes approximately the size, shape, 
and number of foreign bodies present. 

Second Step. The tube is placed so that 
the vertical ray passes through the foreign 
body. This is accomplished by closing 
the diaphragm until the illuminated area 
on the screen is approximately the size of 
the foreign body, and the foreign body ap- 
pears in the center of the illuminated area 


the original Mackenzie Davidson ap- (Fig. 8). 
paratus. Third Step. Then, without removing 
The roentgenological procedure is as_ the tube or the plate, open the diaphragm 
follows: and place the lower horizontal arm (A) 
> 
B 
Fic. 8 L FIG. QA 
\ A 
---P 
Fic. 9. Use OF ROENTGENOLOGISTS’ CALIPER. 


First STEP. 
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ROENTGENOLOGISTS’ ( 
SECOND STEP. 


ALIPER. 


so the central shadow of the ring coincides 
with the foreign body (Fig. 9), givi 
image Fig. ga. 

Fourth Step. Place the upper horizontal 
arm (Fig. 10, C) on the vertical (B) 
so that the shall correspond 
with the ring, giving the image in Fig. 
If the center ring and the cross wires do 
not coincide the tube is not centered be- 
neath the diaphragm and should be re- 
adjusted. 

Fifth Step. Press the lever (L) which 
causes the plunger to mark the posterior 
surface at the central point of the ring and 
mark the skin beneath the cross wires with 
indelible pencil. 

Sixth Step. The next step is to insert 
the film or small beneath the 
clamp on the upper arm and make 
posure. Then shift the tube in the longi- 
tudinal direction of the table 15 centi- 
meters from the vertical ray and make a 


siving the 


cross wires 


cassette 


the ex- 


w rs 


SURGEONS’ CALIPER. FIRST STEP. 
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second exposure without moving the film 
or the part. 

Seventh Step. Place the block of tin 
(profundameter) so that it encircles the 
upper half of the part parallel to the upper 
horizontal arm, indicating both the mid- 
line of the part and the cross-wires on the 
profundameter with adjustable markers. 


This profundameter is then employed 
with a cross sectional anatomy. 

Eighth Step. Develop the film and 
measure the distance between similar 


points on the two images; 
the shadow shift. 


this indicates 
Estimate the depth by 
constructing a geometrical figure, or use 
the sliding scale described to avoid math- 
ematical calculation. 

The surgical caliper is readily separated 
into two parts—an upper horizontal arm 
and the lower. The entire caliper should 
be sterilized, but the lower arm may not 
remain sterile, while the upper arm and 
indicating rods must remain so. 


F 


SURGEONS’ 
OTEP. 


CALIPER. SECOND 
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Localization of 


The method of applying the 
caliper by steps is as follows: 


First Step. 


urgical 


Place the lower horizontal 


arm (A) of the surgical caliper under 
the part in such a position that the pin 
(F) on the distal end engages in the hole 
of the washer (Fig. I1). 

Second Step. Adjust the patient in ap- 
proximately the same position that he was 
in when the localization was made. 

Third Step. Place the upper horizontal 
arm (C) in position with its under surface 


resting on the skin and adjust the 
without removing the lower zontal 
arm until the center of the on the 
anterior surface of the skin is beneath the 


patient 
hort 


Cros 


small hole (G) in the distal end of the 
upper arm (Fig. 12). 

Fourth Step. Place the vertical indicat- 
ing rod in the hole and let the end rest on 
the skin at the center of the cro 

Fifth Step. Place the stop (Stop) on the 
indicating rod (V) at the distance above the 
horizontal rod (C) that the foreign body is 
beneath the skin, and fasten by set ew. 

Sixth Step. Place the small block that 
slides up and down on the vertical rod 
against the under surface of the yper 
horizontal rod, and fix with set screw. 

If the line of incision is to be through 
the anterior cross, place the profundameter 
in position and mark points on the skin 
(H H, Fig. 7) and on the profundameter 
to correspond. These points should be 
so placed that if the surgeon desires to 
reorient himself at any future time, he 
may do so by again placing the protunda- 
meter on the same given points. 

The indicating rod which shows the 
depth of the foreign bi dy beneath kin 
should then be introduced and the top 
(Fig. 12, X) will indicate accurately the 


depth of the foreign body. Should 11 be 


necessary, the rod may be lowered to the 
depth of the foreign body, as follow 

The upper arm is removed without re- 
moving the lower horizontal arm, the lat- 
ter remaining fixed by its point the 


washer. The incision is then made to a 
proximately the depth of the 
body (Fig. 3, FB). 


reign 
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Then if the body is not found, the upper 
horizontal arm is replaced and the indi- 
cating rod is pushed down to the stoplock 
and the end of the rod indicates the loca- 
tion of the foreign body (Fig. 14). 

If the surgeon wishes to make his in- 
cision in the line of the anterior mark, the 
indicator or guide directs him accurately 
to the foreign body. If, however, the sur- 
geon desires to make the incision at any 
point in the circumference other than the 
anterior cross, the oblique indicator must 
be used and the procedure is as follows: 

Before the caliper is placed beneath the 
patient, the upper horizontal arm is placed 
in position, at the height of the thickness 
of the part previously determined by the 
roentgenologist’s report. 

The sliding block carries the 
oblique indicating rod is then placed 
against the under ' the upper 
arm and the set tightened, and the 
vertical indicator with the stoplock is set 
at the same distance above the 
that the foreign 
from the surface 

Then 


which 


surface of 


sCTEW 


upper arm 
body-skin distance is 
Fig. 15 
the vertical indicator is lowered 
until the stoplock rests on the upper end 
of the horizontal arm, the point of this 
registering the depth of the foreign body. 
The ends of the vertical and oblique indi- 
cating rods are then brought into appo- 


ition and set in this position. 


The stop on the oblique indicating bar 
is adjusted in apposition to the stoplock 
on the oblique rod and se y fastened 
in this position. 

The upper horizontal rod and vertical 
indicator are then removed and the oblique 
indicating rod withdrawn. 

The incision is then made to approxi- 


mately the depth of the foreign body 


Fig. 16). 

Should the surgeon desire to confirm 
the previous observations, the oblique rod 
may be again inserted and observation 


made (Tig. 17). 
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THE ROENTGEN DIAGNOSIS OF PULMONARY 
TUBERCULOSIS * 


BY HENRY K. PANCOAST, M.D. 


Professor of Roentgenology, University of Pennsylvania 


PHILADELPHIA, PA. 


HE physical examination of the chest 

for the detection of lesions of pulmon- 
ary tuberculosis is not an exact science, 
but is open to numerous sources of error, 
although the diagnosis is made correctly in 
the large majority of cases. The discovery 
of the tubercle bacillus in the sputum is 
the one unfailing proof of the disease, but 
unfortunately this positive test is not 
always possible, and especially in early 
cases, in which a definite diagnosis is so 
essential to the welfare of the patients. 
Any method of examination that could be 
proven dependable and accurate in all 
instances and especially in doubtful cases 
would be of extreme value. Many years 
ago, when the roentgen examination of the 
chest was beginning to give promise of 
future possibilities, 1t was the hope of 
roentgenologists that it would become the 
means to such an end. During the past 
few years they have devoted much time 
and thought to the perfection of technic 
and perhaps too little study to pathology 
and anatomy. The first has been most 
essential, but it is unfortunate that so 
much of our energy has been required in 
the technical development of a rapidly 


progressing science. As a result, our 
failure to develop diagnostic skill by 
clinical methods and our tendency to 


disregard the necessity of intimate famili- 
arity with the pathological and histological 
features of the under discussion 
have no doubt earned for us some just 
criticism from the clinician. This should, 
however, react advantageously by pro- 
moting a greater desire for accuracy, and 
many of us now realize the necessity of 


disease 


help from the clinician and pathologist in 
the development of the roentgen diagnosis 
to its greatest field of usefulness. 

The roentgen examination in pulmonary 
tuberculosis should prove 
distinct types of cases. 


useful in two 
In the first place, 
it should serve the purpose, when needed, 
of confirming a positive and certain clinical 
diagnosis and demonstrating the exact 
location, extent and nature of the lesion. 
Secondly, and far more important than 
this, it should be dependable as a means 
of diagnosis in the case with suspicious 
but doubtful signs and negative sputum. 
Granting the possibility of demonstrating 
definite pathological lesions by the roent- 
genograms, the really important bone of 
contention between the clinician and thx 
roentgenologist at the present time is the 
possibility of determining a definite etio- 
logical diagnosis from certain typical roent- 
genographic appearances, irrespective of 
the presence or absence of physical signs. 
The roentgenologist has but three ways of 
proving his contention,—by conformation 
between the supposed roentgen character- 
istics and the physical signs, by subsequent 
progress of the case, and by autopsy. Thx 
autopsy is the absolute proof but the one 
that is seldom forthcoming, and certainly 
not often when most needed, unfortunately 
for us but fortunately for the patient. It 
would seem, therefore, that the clinician 
and the roentgenologist must come to an 
amicable agreement, and the sooner this is 
accomplished the better for all concerned. 
It should be borne in mind, however, that 
the one great aim of the roentgenologist is 
to assist the clinician where he most needs 


* Read before the Laennec Society of the Johns Hopkins Hospital, Baltimore, March 26, 1917. 
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assistance and not to attempt to take over 
his work 7” toto. It is the object of both 
of us to help each other for the 
mankind. 


d ol 


Experience has shown that there are two 
requisites for accurate roentgen 
in pulmonary tuberculosis. The 
these is a comprehensive working knowl- 

1; 


diagnosis 


first of 


edge of the pathology of the disease and 
the anatomy and histology of the lungs, 
without which as a foundation it is idle to 
advance theories and propound fact The 


second requisite comprises a proper technic 


for the examination and the experience 
necessary for correct interpretation. It is 
interesting to note that the roentgen ray 


was used in the diagnosis of this condition 


soon after its discovery. Francis H. 
Williams! in his book reported many 
cases examined by the fluoroscope in 1896. 


In the third edition, published in 1903, he 


mentions as the fluoroscopic sign ‘The 
diseased portion of the lung or lungs is 
darker than usual, owing to its increased 
density.” ‘‘The diaphragm is restricted 
on the affected side or sides, and usually in 
the lower part of its excursion.” The 
heart may be drawn toward the affected 


side, especially during deep inspiration. 


The same observations are still made and 
recorded in our examinations of the present 
day, but from the standpoint of etio- 


logical diagnosis they have but little 
bearing, as they are by no means distinctive 


of tuberculous infection. From con- 
clusions as to the value of the roentgen 
diagnosis by fluoroscopy and \tgen- 


ography, we would quote the following: 
“The signs afforded by 
tuberculosis are not pathognomonic of the 


the x-ravs in 


disease.” making successive X-ray 
examinations of patients who were suffer- 
ing from tuberculosis at one apex, as 


indicated both by an a-ray and a physical 
examination, in order to watch the 


progress 
of the disease, I have observed that the 
process went on, signs were evident in the 


other apex, by an x-ray examination, 


1903. 
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before there were physical signs there. 
Likewise, | have seen by a single x-ray 


examination, when tuberculosis was well 
advanced, that the more 
extensive than the physical examination 
indicated Finally, he “The x- 
rays give another and valuable method for 
controlling the results obtained in other 
ways, and also add to them.”’ These 
statements in a large measure still hold 
good, a fact which is rather surprising 
when we also note the quotation:—‘‘ Thus 
far I have been able to detect an abnormal 
condition of the lungs better by means of 


disease was 


States: 


the fluorescent screen than by means of 
the photograph. The 
and more certain test.’ 


screen is a readier 

The first important step toward accuracy 
in lung diagnosis was the devising of means 
for obtaining exposures of short duration. 
A wonderful advance was achieved when a 
lung roentgenogram was made in ten to 
twenty seconds, while the patient held his 
breath, but exposures of one second or less 
marked the real beginning of accurate lung 
diagnosis. 


published 


Ziemssen and Rieder in 1901? 
roentgenograms of the lungs 
made by means of intensifying screens in 
one second. In 1902, Hulst® showed the 
first lung roentgenograms made in America 
in one second without the aid of intensify- 
ing screens. Development of 


and tubes and refinement 


apparatus 
in technic have 
given every roentgenologist of the present 
day the means of making his chest ex- 
posures in a 
absolutely essential 
Strange to relate 


second or less, and this is 
work. 
men at this 
time who are not only attempting to make 
diagnoses of 


for accurate 


there are 
pulmonary tuberculosis by 
fluoroscopy alone, but also advocating this 
as the method of choice, but no one in this 
day who is familiar with the difficulties 
encountered in 
countenance 


accurate 
this as a 


diagnosis can 
routine pro- 
It is not our wish to belittle the 
importance of fluoroscopy in the least, for 
it has its place and is of distinct value as a 


sate 


cedure. 


2‘ Die Roentgenographie in der innern Medicin, 1901.” 


Transactions American Roer n Ray S 1908, p. 223 


| 


404 


part of 
as has 


the examination of the lung, just 
inspection in clinical diagnosis. 
The single flat plate will serve for diagnosis 
in some instances, but neither is it alone 
an accurate or safe routine procedure, and 
we cannot conceive of anyone becoming so 
expert as to make accurate diagnoses 
routinely from flat plates, even though 
they frequently have their place. Stereo- 
roentgenograms are absolutely essential in 


Fic. 1. PATIENT TO HAveE Hap 
TUBERCULOSIS FOR FIVE Montus, But 
Mucu LONGER. 


Clinical examination 
left upper lobe and cavity 
tion: Very restricted diapl 
density left side. Stereoroentgenograms: 
Consolidation with large cavities above tl 
general infiltration with conglomerate 
mall consolidations throughout 
lung. Right lung: 
entire lung, with individual 


PULMONARY 
PROBABLY 


showed consolidation of th 
Roentgenos opic examina 
ragm movements. Decided 
Left lung: 
ird rib and 
tubercles and 

the remainder of t 
infiltration 1 
7 


and conglomerate tuberclese 


1 1 + 
throughou 


all instances, and preferably two sets, one 


made the other 


postero-anteriorly and 
antero-posteriorly. 

After the establishment of the practical- 
ly instantaneous exposure, the next im- 
portant step to follow was the recognition 
of some essential characteristic feature of 
the lesion. Fortunately the 
structure of the lung is such that exceed- 
ingly slight changes in density can be 
recognized by their contrast with the air 


tuberculous 
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containing lung tissue. Cole’ the 


first, in this country at least, to insist upon 


the recognition of the earliest visible 
manifestation of the tuberculous lesion 
in the roentgenogram,—the individual 


tubercle. By this term he did not infer 
the pathological entity as first formed and 
barely visible to the naked eye, 
tuberculous deposit of sufficient 


but a 
size to 
be easily visible on section of the lung. 
Such spots he described as individual 
tubercles, and still larger areas he called 
conglomerate tubercles. He insisted that 
these shadows found in numbers either in 
the parenchyma or grouped along the 
bronchial tree shadows were indicative of 
tuberculosis. Next in the 


size to con- 


glomerate tubercles would be shadow 
denoting small areas of consolidation. 


Fig. 1.) The term miliary tubercles i 
one that is frequently misapplied to thes« 
small spots and should not be employed, 
even in a general pulmonary infiltration, 
as it is misleading and does not correspond 
to clinical and pathological conceptions of 
the disease. 

While it aroused much criticism, 
Cole's classification has stood the test of 


has 


time from the roentgenologic standpoint, 
and the individual tubercles he described, 
when multiple, of course, are generally 
accepted as comprising the earliest evi 
dence of pulmonary tuberculosis that cat 
be detected accurately by roentgenologi 
means. That their appearance usuall 
means tuberculosis is probable, but that 
they invariably indicate the disease, evet 
in the usual 
lesions, we 


distribution of tuberculou 
question. Dunham has at 
tempted to carry the early diagnosis bac! 
a step further and to make a diagnosi 
before the definite spots of tubercle forma 
tion detected. He has 
the typical appearance of the earlier stat: 
as practically a hazy fan-shaped area i 
the parenchyma at the terminations of thi 
branching lines of a _ bronchial 
shadow, usually the vertebral or the first 
or the second interspace trunks. He ha 


1908, p. 230. 


can be described 


trunk 


‘Transactions American Roentgen Ray Society 
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ascribed this appearance to the result 


of congestion and exudation arising from 


the presence of the early tuberculous 
process. A diagnosis at such a stage 
would be exceedingly desirable, but we 
believe that such an appearance is not 
typical of tuberculosis and that would 


be unwise and unsafe to base 
upon it. A beginning pneumoni 
might bear a close and indisti1 


diagnosi: 

process 
iwuishable 
resemblance to it. 


now tairly 
agreed that early pulmonary tu 
may manifest itself in three way 


Roentgenologists are well 
berculosis 
depend- 
ing upon the anatomical distribution of 
the disease,—the hilus lesion, peribronchial 
infiltration along the larger subdivisions of 
the bronchial tree, and infiltration in the 
parenchyma around the bronchioles, and 
their terminations. In addition there are 
certain end results that may be recognized, 
such as consolidation, cavity formation, 
bronchiectasis, 


and calcifications, 


and certain complicating conditions, main- 


fibrosis 


ly in the pleural cavity, as empyema and 
pneumothorax. 

Hilus Lesions.—In hilus lesions, physical 
signs may be indefinite or lacking in any 
features indicative of the presence of the 


disease or its location. If such a lesion 
exists, the roentgenogram may show an 
increase in the hilus shadow on one side or 
possibly both, either more or less homo- 


geneous throughout, or with suggestions of 
glandular enlargements added. 


1S 


There 
nothing typical in such an appearance, and 


it may arise from other conditions, be due 
to dust inhalations or be found in ap- 
parently healthy individuals. The roent- 
genogram has its value in the hilus lesion 


although a positive etiological 


be based 


liagnosis 


cannot upon the appearance 
presented. The etiological diagnosis must, 
if possible, be based primarily upon the 
clinical aspect of the case, and the roent- 
genogram then serves to indicat hilus 
lesion and to show its extent, in the 
absence of manifestations elsewhere. (Fig 


> 


For example, given a case exhibiting 
the general symptom complex of tubercu- 
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losis—cough, slight 


temperature, slightly 
elevated pulse rate, 


and poor circulation 
weight and with or 
without the organisms in the sputum, and 


in a patient under 
presenting indefinite physical signs or none 
at all, if the suggests a 
definite hilus lesion and no manifestations 
elsewhere, it 


roentgenogram 


serves as confirmatory evi- 
dence, and as such, reveals the seat and 
extent of the lesion. In such a case the 


clinical aspect must determine the policy 
of treatment. 
Peribronchial Infiltration. 


This term is 


Fic. 2. PATIENT, MALE, AGED EIGHT YEARS. 

Clinical evidence of tuberculosis by physical signs 
upposedly obscured because of previous right sided 
effusion which had been aspirate Positive Von 


Pirquet.' Roentgenoscopic examination: 
liaphragm. Stereoroentgenograr 


side and thickened pleura at base. 


Adhesions 
Hilus lesion 
Note that 


used to designate an infiltration along the 
larger subdivisions of the bronchial tree, 
and in the usual early 
distribution of the disease, the suggestive 


accordance with 
appearances would be found in connection 
with the upper secondary bronchi and their 
branches. The usual roentgen manifesta- 
tions are a thickening of a bronchial trunk 
shadow extending upward from the hilus 
toward the 
between the shadows 
portions of the first 
and third 


extreme outward 
anterior 
or the 


with possibly, in 


apex 
of 

and 

ribs, 


or 
the 


SECC ( nd 
second 
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plates presenting unusually rich detail, 
some fine mottling of visible tubercle 
shadows in addition. (Fig. 3.) That such 
lesions can be demonstrated by the roent- 
genogram there can be no doubt, but it is 
manifestly unwise to base an etiological 
diagnosis solely upon an appearance such 
as has been described for the reason that 
isolated thickened bronchial tree shadows 
in the upper branches are extremely com- 
mon in the chests of healthy individuals 
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pearance can usually be regarded as indi- 
cating the location, extent and character 


of the lesion (Fig. 4). But there are 
exceptions, and without tubercle bacilli 
the roengenographic appearance cannot 


per se be regarded as indubitable evidence 
of a tuberculous etiology. As an added 
value, the roentgenogram may indicate, in 
the presence of positive clinical evidence 
of no great severity that the patient is not 
necessarily in a dangerous condition, so 


FIG. 3. 


CASE OF OLD EMPYEMA LEFT CHEST WITH 
GREATLY THICKENED PLEURA. 


Roentgenoscopic examinations: Absence of expan- 
sion and diaphragmatic movement on left side. Spine 
concave to left and heart, vessels and trachea dis- 
placed. Stereoroentgenograms: Numerous calcified 
spots in the right lung. In the first interspace they 
are arranged to surround a somewhat dilated bronchus. 


working in inorganic and coal dust, and 
following whooping cough and influenza. 
Fine mottling along the thickened trunk 
shadow is, of course, more significant but 
is not necessarily pathognomonic. Given, 
however, a case clinically suspicious be- 
cause of cough, malaise, evening tempera- 
ture, slightly elevated pulse rate, poor 
circulation and loss of weight, with or 
without organisms in the sputum and the 
latter perhaps occasionally blood-tinged, 
but presenting indefinite or questionable 
signs over a certain area: if the roentgeno- 
gram shows such an appearance as has 
been described, and without any 
manifestations, we believe that 


other 
this ap- 


Fic. 4. PERIBRONCHIAL INFILTRATIONS. RIGHT APEX. 


Clinical aspect: Cough, slight evening temperature, 
slight increase in pulse rate, loss of weight, and o 
casional blood-tinged sputum. No bacilli found in 
sputum. A few rales heard over the right apex. 
Stereoroentgenograms: No evidence of infiltration in 
parenchyma. Thickened vertebral trunks right apex. 


that if, for financial reasons, a change of 
climate cannot be indulged in, there is still 
hope in fresh air at home, with suitable 
exercise, occupation, proper feeding and 
bathing. If on the other hand, however, 
the plates demonstrate typical lesions of 
greater extent and severity than the 
clinical aspect of the case would seem to 
indicate, then a more radical course may 
become imperative. 

Lesions in the Parenchyma.—This term 
implies the presence of shadows of visible 
tubercles in the regions of the bronchioles 
and their terminations where the shadows 
indicating bronchial trunks have ceased or 
have become fine lines. 


This is the only 
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type of lesion that can be regarded as 
presenting a typical roentgen appearance. 
Although we believe that it is indicative of 
a tuberculous lesion in most instances, we 
must recognize exceptions, and this being 
the case, the roentgenologist who bases an 
etiological diagnosis solely upon this ap- 
pearance will undoubtedly make serious 
mistakes before his enthusiasm is curbed 
by a safe conservatism based upon ex- 


perience and a comprehensive knowledge 


Fic. 


5. CHEST OF CoAL MINER WHO WORKED 
THIRTY-EIGHT YEARS Outside THE MINES 


Roentgenoscopic examination: No interference with 
diaphragm excursion. Stereoroentgenograms: Diffuse 
pneumoconiosis, with discrete spots, distributed from 
bases to apices. Fibrosis is just beginning in the right 
apex. There were no unusual chest ymptoms. 
(Compare with Fig. to. 


of pathology. The small shadows indica- 
tive of visible tubercles may be simulated 
by inorganic and coal dust inhalations, 
blastomycosis and other mycotic infec- 
tions. Usually the distribution of these 
shadows will serve to distinguish tubercu- 
losis from other causes such as dust 
inhalations, but not always. On the other 
hand tuberculous lesions may be general- 
ized just as are the deposits in pneumo- 
coniosis, but where such a _ widespread 
distribution exists there is always evidence 
of other lesions such as consolidations and 
cavities, provided the case is of compara- 
tively long standing and not of short 


/ 


duration as in miliary tuberculosis. (Fig. 
5.) In view of all these facts, is it safe and 
justifiable to base an etiological diagnosis 
upon the roentgenogram alone in this type 
of case, in the absence of or irrespective of 
clinical evidence of the disease? This 
question may be answered in various ways. 
In a general way, we are inclined to the 
opinion that such a procedure may be safe 
in a few instances, but it is certainly not 
justifiable routinely. 


Fic. 6 A CASE OF OLD ADVANCED AND CHRONIC 
PULMONARY ‘TUBERCULOSIS WITH PROBABLY A 
RECENT FRESH OUTBREAK. 


The condition must have existed for a long period 
without recognition. When first seen by physician six 
months before she is said to have presented a typical 
history and signs of acute bronchitis, and one month 
later, symptoms of acute asthma. She then had a 
cough but not much sputum and had lost weight. 
On her return from a western trip at the end of six 
months, she gave a typical symptom complex of 
pulmonary tuberculosis with typical signs on the 
right side and positive sputum. Stereoroentgenograms: 
Pulmonary tuberculosis involving entire right lung, 
with evidence of infiltration throughout The density 
would suggest an old or chronic process and most of it 
quiescent, with fibrosis. We cannot determine just 


how much is recent, but probably in the first inter- 
space and extreme apex. <A dense band of connective 
tissue extends from hilus to apex, probably a part of 
an old consolidation, and dragging on the vessels. 
Thickened pleura at base. (Three months later had 


gained twenty-nine pounds and y 


said to present no 
clinical evidence of di 


This answer must be modified, however, 
to suit certain undesirable conditions, 
based upon the unfortunate fact that 
while all men engaged in roentgenologic 
work and all physicians are able to 


~ 
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examine chests, they are not all capable of 
rendering dependable diagnoses. (Fig. 6.) 
When both are masters of their respective 
arts, the best interests of the patient are 
served. The roentgen examination is con- 
siderably enhanced in value and fewer 
mistakes will be made if the experienced 
roentgenologist checks up the work of the 
mediocre clinician, while the unskilled 
roentgenologist is of no service whatever 
to the expert clinician. We have observed 
numerous instances of the results of the 


Fic. 7. CASE OF A STUDENT Wuo Was SaIp TO 
HAVE A HEALED PULMONARY TUBERCULOSIS AFTER 
HAVING BEEN IN CALIFORNIA UNDER TREATMENT 
FOR Two YEARS. 


Stereoroentgenograms: Lesion at right apex and 
entire upper left lobe, with a recent appearance, but 
the patient presents no symptoms. 


labors of both of these combinations, and 
we believe that much of the disagreement 
between clinicians and roentgenologists is 
the result of hasty judgment by one group 
of the efficiency of certain members of the 
other. 

We do not believe that the roentgen 
examination is necessary in every case of 
pulmonary tuberculosis, although such a 
routine procedure would be desirable, 
especially in institutional work. No one 
who has had recourse to efficient roentgen 
work can honestly refute any assistance 


from it. We believe the roentgen examina- 
tion offers probably the greatest aid in the 
doubtful case with a cough, malaise, loss 
of weight, poor circulation, evening tem- 
perature and slightly accelerated pulse 
rate, and presenting indefinite or question- 
able physical signs, but with no organisms 
in the sputum. If the roentgenogram 
indicates fairly typical evidence of a 
tuberculous lesion, it is reasonably safe to 
base a positive diagnosis upon it. In cases 
with cough and tubercle bacilli in the 
sputum but with indefinite or questionable 
physical signs the roentgenogram is again 
an efficient means of locating the lesion 
and showing its extent. 

Activity.—Cole has divided the activity 
of lesions as indicated by the roentgeno- 
gram into three stages,—cellular, fibrous 
and calcific. This classification from the 
pathological standpoint implies active 
lesions, those in which the area is under- 
going fibrous change or becoming encapsu- 
lated, and the final stage of a healed 
area—calcification. From the roentgen- 
ologic standpoint it implies primarily the 
determination of activity by differences in 
shadow density and there must be objec- 
tions to such a classification. The marked 
difference between the active lesion and 
the calcified one is readily determined, but 
that between the new active lesion or 
tubercle and one with some fibrous change 
or between one with some fibrous tissue 
change and one completely fibrosed is 
difficult, and involves a certain personal 
equation, and we doubt that such observa 
tions can be made uniformly and ac 
curately. (Fig. 7.) Certainly it does not 
seem to be a safe teaching that activity 
can be definitely determined by the roent- 
genogram. Furthermore, active and quies- 
cent lesions are frequently coexistent. We 
do believe, however, that chronicity can 
frequently be determined by the amount 
of fibrosis present. In the long run, 
activity must be determined clinically. 

Fibrosis.—This is one of the end results 
that harbors numerous sources of error. 
[It is not a condition peculiar to tubercu- 
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Fic. 8. Otp HEALED PULMONARY ‘TUBERCULOSIS Fic. 9. CHEST OF A MALE AGED TWENTY-NINE 
INVOLVING RIGHT LUNG, WITH RESULTING FIBROSIS. Wuo, WHEN A CHILD, INHALED A VEGETABLE BuRR. 
Large bronchiectatic caviti previo found are The appearance shown is that of an extreme fibrosis 
now irregular in shape The left lung is 1 eat of a which prolonged clinical study has proved not to be 
more recent proce now healed clinicall 


tubercular in origin. In the right base are numerous 
bronchiectatic cavities, which under the fluoroscope, 
ould e 


seen Opening on inspiration and collapsing on 
xpiration. 


Fic. 10. EXTREME FIBROSIS IN THE CHEST OF A Fic. 11. PATIENT SUFFERING FROM SO-CALLED 
CoaL MINER WuHo Hap WorKED / 


Inside A MIN! ““PoTTeRS’ ASTHMA,” 

FOR 30 YEARS Had worked in pottery for 45 years. Extreme fibrosis, 
| Steroroentgenograms showed bronchiect and th bronchiectasis, and absolute fixation of diaphragm. 
fluoroscope showed no diaphragn ent. Re Very marked dyspnea. He had previously been sent 

peated sputum examinations negative. (Compare toa tuberculosis sanitarium but was discharged because 
with Fig. 5. 


of negative sputum. Eight repeated sputum examina- 
tions since the roentgen studies were also negative. 


ate, 
| 
\ 
| 
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losis, but may follow many other patho- 
logical or semi-pathological processes. In 
order to determine that an appearance of 
fibrosis is of tuberculous origin, one must 
prove an antecedent tuberculous history 
or be able to demonstrate the typical 
appearances usually indicative of a tuber- 
culous process along with the evidences of 
fibrosis. (Figs. 8 and 9.) In coéperation 
with Drs. Landis and Miller, we have had 
the opportunity of studying numerous 
cases of fibrosis resulting from long con- 
tinued dust inhalation, and in many of 
these cases a diagnosis of tuberculosis had 
been made clinically at some time, but 
subsequent events have disproved this. 
In these same individuals a roentgen 
diagnosis of tuberculosis would no doubt 
have been unreservedly made had it not 
been for the experience our studies afforded. 
(Figs. 10 and 11.) The borderline cases 
in which fibroid changes are just beginning 
as a result of continued catarrhal irrita- 
tion, are especially deceptive. The changes 
are most marked im appearance in the 
apical regions where tuberculous lesions 
predominate, and the resemblance is close. 
As the areas become more fibrosed the 
resemblance becomes more close. In indus- 
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trial fibrosis the fibrous change is usually 
more apt to appear in the bases as bands 
or thickened trunk shadows than in the 
fibrosis of tubercular origin. This distri- 
bution seems unusual in view of the fact 
that the discrete spots due to pneumoconio- 
sis are almost invariably distributed evenly 
from base to apex. The clinician or the 
roentgenologist who is always expectant of 
tuberculous cases is one who is always 
likely to be misled, and especially if he be 
a sanitarium man. Our experience has 
taught us that an occupational history is 
as important as a tuberculous one in a 
case of fibrosis. The effect of fibrosis upon 
diaphragmatic movements and its poten- 
tiality in dyspnea have been points of 
unusual interest in our this 
condition. 


studies of 


In conclusion, we have endeavored to 
present this subject from a conservative 
standpoint, but with the realization that 
the roentgen diagnosis of pulmonary tuber- 
culosis is a most valuable asset to accurate 
clinical diagnosis. We believe that the 
best interests of many tubercular patients 
are served by the combined endeavors of 
competent clinicians and roentgenologists 
working in unison. 


THE ROENTGEN DIAGNOSIS OF POLYPI OF THE 
MAXILLARY SINUSES 


BY CHARLES A. WATERS, M.D. AND HOWARD P. DOUB, M.D. 


From the Department of Roentgenology of the Johns Hopkins Hospital 


BALTIMORE, MD. 


WING to the frequency with which 
small round shadows with well de- 
fined outlines are encountered in the max- 
illary sinuses, we thought it might be of 
interest to inquire into their significance. 
In the last three years we have made 
roentgen examinations of the paranasal 
sinuses in about 2,500 cases, and of this 
number there are at least thirty-six cases 
which show these well defined shadows in 
the antra. The majority of them have 
been found in the routine roentgen exam- 


ination to which the Ward and Dispensary 
cases are subjected, and many of them left 
the hospital without the diagnosis having 
been confirmed by operation. 

The method used in the roentgen ex- 
amination is that described by Waters 
and Waldron,! by which the maxillary 
sinuses appear much clearer with the ad- 
ditional advantage of requiring but one 
plate. 

In order to understand more clearly 


1 American Journal of Roentgenology, Feb. (, 1015. 


| 


The Roentgen Diagnosis of Polypi of the Maxillary Sinuses 471 


| > f 
| 1 Fic. 3. 
AY 
; 
Fic. a. 
| 
| > 
Fic. 5. 


472 


their significance and possible relationship 
to focal infection as well as to symptoms, 
we have tabulated the thirty-six cases ac- 
cording to their complaints, symptoms, 
clinical diagnosis, surgical pathology and 
associated nasopharyngeal conditions. 
Only seven have been completely studied 
from all five standpoints, the remaining 
cases not having been gone into sufficiently 
to admit of a positive diagnosis. They have 
consequently been omitted. In a large 
number of cases with well defined shadows 
and no symptoms, a mucocele containing 
clear straw-colored fluid had been found 
at operation. 

From the roentgenogram a differential 
interpretation of the shadows cast by 
polypi and mucoceles can not be made; 
however, polypi are more apt to have asso- 
ciated inflammation of the mucous mem- 
brane lining the antrum, which would 
consequently produce a certain amount of 
clouding of the remaining portion of the 
antrum. 

A summary of seven cases will show that 
they occur at all ages, the youngest being 
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others reach as 
cases occurred in 


while the 
Two 


twelve years, 
high as sixty. 
medical students. 
Summary,—Four patients complained of 
headache and nasal discharges, one com- 
plained of morning expectoration, while 
another complained of noises in the head. 
Two showed definite infectious arthritis. 
Polyps were found at operation in Cases 
[, 3, 4, 5 and 6; mucoceles in 2 and 7. 
Bacteriological examinations were made 
in two cases with the result that staphylo- 
coccus aureus was found in Case 6, while 
no growth could be 
Case 5. 


demonstrated in 
The nasopharynx showed only 
minor changes which were probably not 
incident to the sinus condition. In one 
case the cervical glands were enlarged, 
which was accounted for by caries of the 
teeth and cryptic tonsils. In the remain- 
ing cases no associated pathological con- 
dition was found in the teeth or tonsils. 
In all cases except one there was some nasal 
obstruction and hypertrophy of the tur- 
binates. On transillumination of five cases, 
the affected side appeared darker in four. 


A STANDARD TINTOMETER FOR SABOURAUD'S PASTILLES 


BY DUDLEY CORBETT, M.A., 


M.D. 


OXON., M.R.C.P. LONDON 


‘LONDON, ENGLAND 


T is generally agreed that the methods at 
present available for measuring the dos- 

age of roentgen rays are unsatisfactory. 
We have Kienboeck’s method which, while 
accurate, is cumbersome, and methods 
which depend upon the color change of 
barium platinocyanide pastilles. Differ- 
ent instruments have been devised to fix 
permanent standard tints for these changes. 
There are the well known methods of 
Sabouraud, Bordier, Holzknecht, and Hamp- 
son. 

They all possess one common disadvan- 
tage, namely, that it is extremely difficult 
to provide a standard that will match the 
pastille exactly, its texture and that of the 
varnished pastille being different. Fur- 


thermore, the source of light under which 
the comparison is to be made is not always 
specified as exactly as one could wish. 
This, as will be shown later, is a matter of 
considerable importance. 

These pastilles, though very convenient, 
are unsatisfactory in three ways: (1) they 
are unstable and liable to change color in 
aw-tm climate; (2) they are only accurate 
with rays of medium penetration; and (3), 
when used to indicate a dose of filtered 


rays, the relation between any given tint 
and the effect on the skin is lost, and an 
erythema dose”’ indicated by the pastille 
will not be followed by an erythema of the 
Nevertheless, they are the only con- 
venient method we possess, and within cer- 


skin. 


A Standard Tintometer 
tain limits a considerable measure of ac- 
curacy is possible when doses of unfiltered 
rays are given for epilation. There should, 
however, be a reliable standard tint or 
tints. An ideal standard would be one 
that does not fade, keeps clean, matches 
any given tint exactly and can be repeated 
in any quantity without variation. 

I have had no experience with Bordier’s 


or Holzknecht’s 


instruments and never 
could read Hampson’s satisfactorily. It 
was also noted that, although one was for- 
tunate in obtaining a tint B on Sabouraud’s 
card giving epilation without marked ery- 
thema, yet tints on different cards varied 
considerably, some of them representing a 
dose which, if given, would endanger the 
regrowth of the hair. 
standard, 


Even with a good 
comparison difficult and 
when the new therapeutic roentgen depart- 
ment at St. Thomas’s Hospital wa 
we were constantly 


Was 


opened, 
having trouble with 
the epilation of scalps for ringworm, many 
cases needing a second exposure before all 


the hair was removed. Since the introduc- 


tion of the radiometer, which is the subject 
of this paper, about 500 cases have 
treated and of those only one ha 


second 


been 
needed a 
rosporon 
child 


5 weeks 


In fact, in mu 
injections one can guarantee that the 


sitting. 


can safely return to school within 
of the day of exposure. The megalosporon 
tineas which form a small percentage of 
our cases may need a longer period of isola- 
tion to allow the inflammatory infiltration 
of the scalp to subside. 


In view of this original difficulty 


a series 
of experiments were carried out with the 
hope of fixing a permanent standard for 
tint B. They are fully described else- 
where but the principle was to measure 
the color changes of the pastille directly 
after exposure to roentgen rays by means 
of a Lovibond’s Tintometer. The stand- 


ard tints of this instrument consist of three 
series of glass transparencies, dyed red, 
blue and yellow, each series being very 
finely graded and standardized. 
suitable viewing box these can be 
bined 


In a 
so com- 


as to match by transmitted light 
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against a white background the color sen- 
sation transmitted by reflected light from 
any given substance. They are used as 
standards throughout the world for various 
manufactured products, dyes and so forth. 

An understanding of the methods by 
which the standard tints for the pastille 
were obtained and the manner in which 
it changes color are of some assistance in 
the use of the radiometer which was subse- 
quently devised. A brief summary of the 
steps taken is therefore given. Two con- 
stant sources of light were used, diffused 
daylight on the one hand, and on the other 
the light of an 8 c.p. carbon filament elec- 
tric lamp with frosted glass. Quite differ- 
ent color standards were needed in the two 
cases. The average of a large number of 
observations gave the color composition 
of a tint B, which always succeeded in pro- 
ducing epilation with but a transient ery- 
thema at about the sixteenth to eighteenth 
day on actual cases of tinea of the scalp. 

The tinted glasses necessary to produce 
this color were noted and one thus ob- 
tained unvarying standards for the B dose 
both by daylight and electric light. It 
was then an easy matter to measure the 
color of any fractional or multiple dose up 
to 2 B and to make the corresponding 
standard needed. 

It was found that in both cases the color 
change is one from green yellow to orange 
yellow. A pastille appears to be much more 
green under daylight and it must be turned 
to nearly 1/2 B before it loses its green con- 
stituent. On the other hand, under elec- 
tric light there is little green in the unex- 
posed pastille which is soon lost. ‘In both 
cases, after the green has gone, the color 
change is a gradually increasing orange, 
brought about by an increase in its red 
constituent. making the 
color between pastille and 
standard in the region of the B dose one 
must ask oneself which of the two appears 
to have more red. 

THE EpImLATION Dosr.—It was consid- 
ered advisable to retain the symbol “B” 
as representing the epilation dose rather 


Therefore, in 
comparison 
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than to add to those already existing. It 
was found, however, that 4/5 B will nearly 
always epilate, indeed I always employ 
this dose for epilation in ringworm except 
for the top area which receives the full B 
dose, this region usually needing a more 
generous exposure. If one is using old 
pastilles that have been bleached two or 
three times it is better to give a shade over 
4/5, say 9/10 B. For the epilation of stiff 
beards the full B dose is needed, but it is 
worth noting that where there is much 
inflammation present, as in sycosis, the 


Fic. 1. THE TINTOMETER. 


interposition of a thin filter of 0.25 mm 
aluminum above the pastille will mollify 
the ensuing reaction. In young children 
4/5 B is ample to produce epilation all over 
the scalp. The dose of 1/2 B was given 
once or twice to the scalp in the experi- 
mental work and an erythema, followed 
by a transient mild dermatitis, resulted. 
The regrowth of hair, though slower than 
after the smaller doses, was satisfactory, 
but this point must be regarded as the 
limit of safety for epilation with unfiltered 
rays. Standards were made for the smaller 
doses 1/4 B, 1/3 B, and 1/2 B, for the 
convenience of those who measure with 
the pastille on the skin and so forth, and 
standards can easily be provided for any 
fractional or multiple dose up to 2 B. 
DESCRIPTION AND METHOD OF USE OF 
ORIGINAL INSTRUMENT.—Various technical 
iMProvements are now being made on the 


original design although the principle re- 
mains the same. The apparatus hitherto 
on the market consists of an optical instru- 
ment or viewing box provided at one end 
with an eyepiece and at the other per- 
forated with two small holes. At the 
distal end of the box are frames provided 
for the insertion of the glass standards, 
that on the right for the matching tints, 
and that on the left for the neutral tints if 
required, as will be explained later. An 
extension from the back of the instrument 
carries the support for the background, 


Fic. 2. THE TINTOMETER IN USE. 


which is made of standard white paper 
which must always be used and changed 
when it gets dirty. 

In the metal support of the background 
and in the extension holes are cut through 
which the pastille holder can be passed.! 

The choice of daylight or artificial light 
is a personal matter, but the following pre- 
cautions should be observed: In daylight 
work in a diffused white light, avoid shad- 
ows and yellow light of any kind. With 
electric light use an 8 candle power carbon 
filament lamp with frosted glass and a 
suitable black shade so arranged that the 
background is 8 inches from the lamp. 
The lamp should be discarded as soon as 
the light becomes yellow from prolonged 
use. 


1 It is impossible to provide for every shape of pastille holder; to 
ensure convenience it is best to send the dimensions of the actual 
pastille holder or a model to the makers so that it may be properly 
fitted, for it is a great convenience to examine the pastille in its 


holder, 


| 
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As a preliminary experiment, 
instrument upright stand, facing 
the light. Take a white background and 
arrange it so that on looking down the 
eyepiece two white circles are seen. 


fix the 


in its 


Some 
of the background slips are perforated for 
the pastille holder; if so, the slip will need 
reversing. Put in the frames provided, on 
the one side say a I B standard and on the 
other a 4/5 B standard and see if you can 
readily appreciate the difference between 
the tints. Try the other standards in a 
similar manner and accustom yourself to 
the color scale. 

Having acquired this experience one is 
in a position to use the instrument with 
the pastille. The right hand frame is 
for the matching tints, the left need not 
be considered for the moment. Supposing 
we wish to give a full B dose. Put in the 
right hand frame a 4/5 B standard and 
expose the pastille at a point half-way be- 
tween anticathode and skin uch a 
time as according to previous experience 
with the tube would produce a dose rather 
less than 4/5 B. A tube of unknown effi- 
ciency should never be used, of course, to 
give an epilation dose with unscreened 
rays. At the end of the time switch off the 
current, remove pastille holder and examine 
the pastille in the instrument. Whatever 
the shape of the holder, arrangements must 
be made so that the pastille under examina- 
tion lies practically in the same plane 
the background. 


for 


as 
If by some unusual con- 
struction of the holder this is impossible, 
the pastille must be removed from 
holder and placed on the background. 
either case it is important to 


its 
In 
adjust the 
pastille so that none of the unirradiated 
green portion is visible through the left 
hand aperture. One then looks down the 
eyepiece and sees on the left hand the 
orange color of the pastille by reflected 
light and on the right the orange color of 
the standard glass by light transmitted 
from the white background. 
the comparison is made. 


In this way 
Let us suppose 
we measure the color of the pastille as 


exactly 4/5 B. It is then easy to calculate 
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how much more exposure is necessary to 
bring the pastille to the full B tint, other 
factors such as milliampere reading and 
vacuum of tube remaining constant. The 
necessary extra exposure is given and the 
final comparison made. 

PRECAUTIONS. 
found to match 
pastilles exactly. 


These standards will be 
the French Sabouraud 
There are, however, cer- 
tain difficulties to be encountered and pre- 
cautions taken. 

1. Halation. If the pastille is very highly 
varnished it will reflect a lot of white light 
and make the reading more difficult. The 
varnishing is never constant and it is im- 
possible to provide for every type. 

This difficulty can be largely avoided: 

(a) by moving the instrument further 
away from the source of light and so re- 
ducing its intensity; 

(b) by altering the angle at which the 
light strikes the place of the pastille. This 
is effected either by altering the position 
of the lamp or by tilting the whole instru- 
ment slightly backward toward the ob- 
server. 

2. Neutral Tint.—It was perhaps un- 
fortunate that’ this little complication 
should have been introduced, but it was 
unavoidable if a perfect match of all the 
pastille changes was to be obtained. When 
measuring the unexposed pastille and the 
1/gand 1/3 Binbright daylight it was found 
that, although it was possible to match the 
pastille in tint, it ulways brighter 
than standard. This brightness which is 
due to the white light reflected from the 
pastille varnish is dulled, if necessary, by 
the interposition of a standard neutral 
tint. This neutral tint standard is placed 
in the left hand frame so that it inter- 
venes between the eye and the pastille, the 
standard tint being as usual in the right 
hand frame. 


Was 


But varnishes vary so much 
that the original standard neutral tints 
sent out may not be right for all pastilles. 
However, they are only needed for the 
smaller doses and can be dispensed with 
when electric light is used, so that the 
difficulty is not one of great importance. 
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3. Pastilles —All the work was done on 
the French-made Sabouraud Pastille. In 
this country we have no difficulty in keep- 
ing pastilles for a considerable length of 
time so that for rough work a pastille can 
be used over and over again, if it is well 
bleached in bright daylight. Where very 
accurate doses are required, new pastilles 
should always be used. The exposed pas- 
tille never returns exactly to its original 
tint even after thorough bleaching. Yet 
this fact makes very little difference to the 
orange part of the curve—that is to say, 
tint B is not reached appreciably quicker 
for practical purposes provided that the 
pastille has not been used more than three 
times. 

With a used pastille one would be in- 
clined to expose to a tint nearer 1 B than 
4/5 for epilation. 

It should be remembered that the pas- 
tille fades quite rapidly under electric light 
as well as daylight, so that one should not 
be too long over making the comparison. 

SUBSTITUTES FOR THE SABOURAUD PAs- 
TILLE.—The only substitute for the Sa- 
bouraud Pastille which has been brought 
to my notice is that made by Cox & Co. 
under the direction of Dr. Levy. This pas- 
tille varies from the Sabouraud in certain 
important respects, presenting alike ad- 
vantages and disadvantages in comparison. 

1. It can only be used for comparison 
under electric light; by daylight the colors 
are wrong. 

2. It fades extremely slowly. The speci- 
mens I have examined took a week to fade 
from 1 B to 1/2 B and did not return to 
their original color after several weeks. 
This is an advantage in allowing greater 
leisure over the comparison, but a dis- 
advantage in that (as far as my knowledge 
goes) they could not be used a second time 
with any reasonable accuracy. 

3. It appears to correspond closely with 
the Sabouraud standards in the neighbor- 
hood of the 1 B dose. 

4. The makers have brought out a radi- 
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ometer for their special pastille which must 
only be used with the electric light as fitted. 
It is admirably turned out. The general 
principle is based upon my original instru- 
ment, transparent standards being em- 
ployed. I have no knowledge as to how 
these are made, and it is very unfortunate 
that the Lovibond standards could not 
have been used in its construction, as it 
would then be technically perfect. I have 
no personal experience with it in actual 
practice. 


SUMMARY 


1. Experimental work has determined 
the exact color changes occurring in the 
Sabouraud pastille when exposed to roent- 
gen rays, and has established a permanent 
standard for ‘Tint B.”’ 

2. Similar standards can be prepared of 
the correct tint for any fraction or multiple 
of this dose up to 2 B or 10 H, for use with 
daylight or electric light. 

3. The standards can be readily and 
accurately reproduced, are easily kept 
clean and do not fade. They are manu- 
factured by a firm whose experience in 
such work is unique and who have es- 
tablished similar color standards for other 
purposes which have been officially adopted 
in many industries. 

4. The optical instrument itself greatly 

assists the color comparisons by cutting off 
extraneous light. 
5. The practical error need never exceed 
“% and as the B tint adopted allows a 
margin of 20% on either side of the mark 
in which epilation will take place without 
permanent alopecia when using rays of 
medium penetration, ample 
afforded. 

6. Should any alteration take place in 
the composition of the Sabouraud pastille 
a new series of standards could easily be 
worked out. 

The makers are Tintometer, Ltd., Crown 
Laboratories, Salisbury, England. 
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A CASE OF CARDIOSPASM RESEMBLING MALIGNANT 
STRICTURE OF THE ESOPHAGUS 


BY JOHN 5S. DERR, M.D. 
First Lieutenant, Medical Reserve Corps, U. S. Army. 
ATLANTA, GA. 


HE following case was referred to me uncle and a second cousin having died 
for roentgen examination by Dr. G. of cancer of various organs. The patient 
W. Quillian, of Atlanta, to whom I am in- had typhoid fever at the age of 14, and 
debted for clinical history and physical ex-  tonsilitis at 27. There are three healthy 
amination, and who treated the case children between 14 and 10 years of age. 
throughout its course. The complaint consists in inability to 


Fic. 1. ESOPHAGUS 45 MINUTES AFTER BARIUM MEAL AND FLUOROSCOPi 
EXAMINATION 


Clinical Ilistory—The patient was a_ retain food, poor sleep, constipation, irreg- 
married woman, 35 years of age, with a ular menstruation, weakness from loss of 
distinctly cancerous family history, her blood, indigestion, regurgitation of food 
great-grandmother, a grand-aunt, a grand- and a choking sensation which is intensi- 
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478 A Case of Cardiospasm Resembling Malignant Stricture of the Esophagus 


Fic. 2. SAME AS Fic. 1, LATERAL VIEW. 


Fic. 3. TWENTYy-Two Hours AFTER BARIUM MEAL, 
SHOWING RESIDUE IN ESOPHAGUS (X) AND STOMACH 
WELL FILLED. 


fied during menstruation. There is a sen- 
sation of a heavy weight pressing on her 
chest, coupled with a feeling of strangula- 
tion, drowsiness and complete loss of en- 
ergy at times. 

Physical Examination.—Heart and lungs 
negative. Abdomen soft, with tenderness in 
the epigastric region on pressure. Cervix 
uteri eroded, reddened and congested. For- 
nices negative; body of uterus enlarged and 
tender. 


Fic. 4. Turrty MINUTE RESIDUE IN THE ESOPHA- 
Gus, NINE WEEKS FROM First EXAMINATION. 


On these clinical findings a diagnosis 
was made of incipient carcinoma of the 
cervix, with nervous gastric disturbances 
from weakness, etc. The esophagus was 
thought to be negative, because the stom- 
ach tube was introduced without diffi- 
culty or resistance. Consequently, panhys- 
terectomy was performed, following the 
usual preliminary anti-acidosis treatment. 
After a temporary improvement the stran- 
gling, choking condition returned, inter- 
fering with the ingestion of food and drink 
to such an extent that a postoperative 
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acidosis developed. Although the patient 
satisfactorily responded to treatment, the 
old symptoms reappeared, with inability 
to retain food, and loss of weight. 

It was at this juncture that the patient 
was referred to me for roentgen examina- 


tion. The plate revealed a constriction at 
the cardiac end of the esophagus. A sug- 


Fic. 5. IMMEDIATELY AFTER FULL 


BARIUM 


Roentgen Examination. — Two ounces of 
barium sulphate in a glass of buttermilk 
were administered, and the esophagus was 
seen to dilate into a broad column and 
suddenly taper out to a blunt po'nt below 
the diaphragm. Forty-five minutes after 
this meal a roentgenogram (Fig. 1) was 
made in the prone position, and the stom- 


MEAL, TWELVE WEEKS FROM 


FIRST EXAMINATION. 


gestive diagnosis of carcinoma was made, 


stricture from typhoid fever or cardio- 
spasm. Esophageal bougies were intro- 


duced without difficulty up to 42 French. 
At a second roentgen examination, which 
showed a slight improvement, a positive 
diagnosis of cardiospasm was made, and 
a Plummer’s hydrostatic dilator brought 
about complete relief after three treat- 
ments. 


ach is shown emptying normally. The pa- 
tient complained of difficulty of retention 
and discomfort. 

A lateral view at this stage of the pro- 
ceedings is shown in Fig. 2. 

Fig. 3 represents the condition 22 hours 
after the meal. It shows a residue in the 
esophagus, the vanguard of the meal hav- 
ing reached the cecum and ascending co- 
lon. The stomach is still moderately filled, 
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Dr. Henry 


being fed from the esophagus. This con- 
vinced me that the case was one of or- 
ganic stricture, probably malignant. 

Fig. 4 shows the third examination 
made nine weeks later, after gradual 
dilatation with bougies had been prac- 
ticed. There was some symptomatic im- 
provement, but the plate still shows 
a large residue after thirty minutes 
and the esophagus nearly as large as at 
first. 

Fig. 5 reproduces the roentgenogram 
made twelve weeks from the first exami- 


nation, and after three treatments with 


E. Waite 


the hydrostatic dilator had been given. 
The exposure was made almost imme- 
diately after taking two full glasses of 
barium and buttermilk. The esophagus 
is seen to be much smaller and its peri- 
staltic waves can be distinctly made out. 
The location of the spasm is still present, 
but the rapidity with which it is passed 
by the meal is shown by the amount in 
the stomach. Within 15 minutes after 
taking the meal not a trace of barium re- 
mained in the esophagus, as was shown 
by the fluoroscope. 
The patient is symptomatically well. 


DR. HENRY E. WAITE 


ENRY E. WAITE, M.D., one of 

three remaining charter members of 
the American Roentgen Ray Society, died 
at his country home at Bethel, Conn., on 
July 26, 1917, in his 72nd year. Dr. Waite 
was well known among the older members 
of the American Roentgen Ray Society. 
He was the founder of the Waite & Bart- 
lett Manufacturing Company; a member 
of the American Medical Association, the 
American Electro - Therapeutic Associa - 
tion, Eclectic Medical Society, New York 
Electrical Societv, Alma Lodge No. 728, 
F. & A. M., and he was also a 32nd De- 


gree Mason. For seven years he was in- 


structor and demonstrator of electro-thera 
peutic apparatus at the New York Post 
Graduate Medical School. In 1879 he in- 
vented the Molecular Telephone which 
was the first instrument used for long dis 
tance telephone communications, the 
places being from New York, N. Y., to 
Cleveland, Ohio, the Postal 
graph wires. He was a veteran of the Civil 


he 


Over 


War, having served three years with t 
17th Regiment of Connecticut. He is sur 
vived by a wife and a son, Harry F. 
Waite, who is perhaps better known to 


many of the younger roentgenologists that 


his father. L. 
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EDITORIALS 


ROENTGENOLOGY—A SCIENCE 


To the trained roentgenologist 
at first sight little short of humiliating, if 
not insulting, to have the practical exercise 
of his profession likened to a commercial 


undertaking or a business, and is apt to 
dismiss what he considers an unmitigated 
slur with a contemptuous shrug of the 


shoulders. 
This attitude would be perfect] 


justi- 
fied but for two considerations. 

The first is that renewed discussion of 
this subject has of late again engaged the 
attention of the medical and allied press, 
and the second is that the medical profes- 


sion in general, and the roentgenologica 
branch thereof in particular, are to a large 
extent to blame not only for the origina- 
tion but also for the perpetuation of so 
ludicrous a misconception. 

The object of the present article, there- 
fore, is to lay down clearly and distinctly 
the facts to be the case: 
facts to be emphasized as placing roent- 
genology in the scientific realm where it 
belongs, and facts to be denounced as de- 


considered in 


rogatory to its scientific character. 

To the readers of this JOURNAL and to 
roentgenologists generally there is nothing 
new in the train of thoughts that underly 
the present arraignment, but it is of im- 
portance to them and their profession to 
have the salient in mind 
whenever and wherever the exercise and 


features clearly 
discussion of the roentgenological science 
and practice demands of them the adop- 
tion of an unmistakable attitude with a 
view to educating others whose knowledge, 
views and opinions have not undergone 
analysis, much less crystallization, and are 
therefore apt to be out of focus. 

The germ of misconception as to the 
true nature of roentgenology arose when, 
in the dawn of the roentgen era, part of 
the medical profession set teeth 
against the art as 
being of any serious importance either in 
diagnosis or treatment. Even at the pres- 
ent time this prejudice has not yet been 
entirely 


their 


acknowledging new 


overcome. To do justice to the 


early doubters, it should certainly be ad- 
mitted that the ability in the early days 
of the art to obtain certain shadows, and 
the inability to obtain others, could not 
impress the scientific mind as having any 
standard value, and this recognition ad- 
ministered the first blow to the scientific 
aspirations of roentgenology. 
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The second blow to its cause was ad- 
ministered by the avidity with which 
pseudo-scientists and quacks prostituted 
the art by endowing it with untenable 
claims and by working havoc in its appli- 
cation. 

To the modern, fully trained roentgen- 
ologist, who is in most cases a qualified 
physician, it is unnecessary to dwell upon 
the successive stages of development which 
the application of the roentgen rays has 
undergone and is still actively undergoing. 
To him the question is definitely settled 
that a full knowledge and the pursuit of 
roentgenology is indeed a science in the 
broadest and most exacting sense of the 
word: a science not only serious and intri- 
cate but also of the highest importance for 
the service it is intended to render to hu- 
manity. But it is not those that know, but 
those that do not know, on whom these 
facts have to be impressed, and it is in 
this particular that the medical profession 
—both roentgenologists and non-roent- 
genologists—has failed to act up to the 
demands of the spirit of the times in the 
lofty conviction that the facts of scientific 
attainment may be left to speak for them- 
selves. That again holds good for the edu- 
cated few, but it does not hold good for 
the less educated multitude. 

The very use of the term “‘x-ray”’ is con- 
ducive to the breeding of contempt. How 
can a patient have full confidence in the 
application of a process, the nature of 
which the physician himself admits he does 
not understand by describing it as ‘‘x,”’ 
the unknown? That term has served its 
purpose when Roentgen, upon discovering 
the rays, gave a very full and lucid de- 
scription of them, but modestly contented 
himself with admitting that he did not 
know what kind of rays they were. True, 
we do not know to this day; but we apply 
them every day in all parts of the civilized 
world to such an enormous extent that 
they are entitled to the dignity of the 
name that is their due, and that is roent- 
gen rays. Every physician and the bulk of 
the educated laity understand the term, 


while the rest of the world would not un- 
derstand the rays and their action any 
better by calling them x instead of roent- 
gen rays. 

It is an unbecoming slur upon his own 
profession, if the roentgenologist informs 
his patient that he is going to take an 
x-ray picture of him. What wonder if the 
patient thinks no better of a roentgenolo- 
gist than of a photographer, taking a snap- 
shot in the fraction of a second? There will 
be no necessity for going into scientific ex- 
planations to a patient as to why an an- 
teroposterior, lateral or any other position 
must be selected, nor what voltage, am- 
perage, focus-skin distance, filters, Holz- 
knecht units, etc., are being employed. But 
he certainly ought to be informed that, 
after a careful study of his condition, the 
roentgenologist is going to make a roent- 
genogram of the affected part of his an- 
atomy, and he ought to be duly impressed 
of the extreme importance of the proceed- 
ing. 

Other points have been dwelt upon in 
the contributions to technical journals to 
which we have already referred. Most of 
them are borne of good intentions with the 
object of raising the dignity of applied 
roentgenology in the eyes of the public 
and even in those of the non-roentgenolog- 
ical part of the medical profession. Some 
of these points may here be touched upon 
as showing that it is possible to go too far 
even with the best of intentions. 

Thus, a greater value has been attach- 
ed by some authors to roentgenograms, 
made for purposes of diagnosis, which cor- 
roborate the history, symptoms, clinical 
findings, etc., than to those that contradict 
them. But while the value of confirmatory 
roentgen evidence is unquestioned, negative 
roentgen findings may be of even greater im- 
portance. Indeed, the very value of a roent- 
gen examination may under certain circum- 
stances lie in the fact of its contradicting the 
history or the clinical findings. We recently 
reported a casein these pages where the blade 
of a large knife was roentgenologically dis- 
covered in the skull of a patient who attrib- 
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uted the cause of his head trouble to a 
fall from a tree and stoutly denied the oc- 
currence of a murderous affray in which 
he possibly wielded a similar weapon with 
fatal effect. The roentgenological value of 
confirmatory evidence is unquestioned, but 
the number of pathological cases where 
clinical investigation failed to discover the 
causative factor or gave rise to mistaken 
diagnoses, and where it was left for the 
roentgen examination to clear the condi- 
tion up, are too numerous to allow the 
statement to pass unchallenged that roent- 
genograms are of no value unless they con- 
firm the history, symptoms and clinical 
findings. 

Another demand made for the purpose 
of raising the scientific status of the roent- 
genologist is that roentgen examinations 
and treatments should be performed only 
by regularly qualified medical men. 

While the directions for examination 
and treatment should unquestionably be 
given by a duly qualified physician in the 
majority of cases, there is no reason what- 
ever why he should perform the act, i.e. 
the mechanical part of the examination, 
himself. The treatment, as prescribed by 
the physician, may be and generally is 
given by a trained assistant, and the fluoro- 
scopic or roentgenographic “picture’’ may 
be produced by anybody totally devoid of 
medical or anatomical knowledge. It is by 
mixing up the scientific and mechanical 
parts of the art that the physician stands 
in jeopardy of being classed as a photog- 
rapher, a man who takes your picture 
and makes a charge for it. Let it be un- 
derstood that the taking of a picture does 
not amount to making a diagnosis, nor 
the turning of a switch to the destruction 
of a tumor. It is the brain of the roent- 
genological physician, the science he brings 
to bear on the case in discovering patho- 
logical conditions from the presence or ab- 
sence of shadows, and particularly in in- 
terpreting the meaning of the roentgeno- 
gram, that constitutes his art, and not the 
mechanical performance of taking a pic- 
ture. 
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This phase of the discussion brings up 
the question whether patients should be 
given copies of the ‘‘pictures’’ taken. It is 
pretty generally agreed they should not as 
tending to create a wrong conception in 
the patient’s mind of the nature and value 
of the roentgenologist’s art. This refers 
most emphatically to roentgenograms of 
internal organs, etc., which by their very 
nature could not be of any earthly use or 
benefit to the patient. There may be ex- 
ceptional cases, however, such as the loca- 
tion of a foreign body, where no harm 
could come from presenting a patient with 
a copy of the successful roentgenogram, 
much in the same way as a surgeon might 
present him with the extracted bullet. 

Dental roentgenologists bitterly com- 
plain of similar conditions in their own 
specialty, and possibly their grievance is 
even more justified inasmuch as to an out- 
sider the ‘‘ taking of a picture of the teeth” 
does not seem to require any dental knowl- 
edge, and a recent editorial in the Jnter- 
national Journal of Orthodontia takes great 
pains in pointing out the fallacy of such 
assumption and fully substantiating the 
dental roentgénologist’s claim to scientific 
attainment. 

In addition to this, the dental roent- 
genologists have another grievance of an 
exactly opposite character, and this con- 
sists in the complaint that physicians who 
are roentgenologists but no dentists inter- 
fere with their profession by making den- 
tal roentgenograms. This is a matter for 
specialists to decide, but another editorial 
in Dental Items of Interest seems to be 
going too far in claiming that the mere 
“taking of a dental radiograph is practice 
of dentistry,’’ to which, it is inferred, a 
mere roentgenologist is not entitled. If 
that were admitted, then the localization 
of a foreign body in the eye would amount 
to the practice of ophthalmology which it 
does not, although the location of the said 
body would require quite as much ana- 
tomical knowledge of the eye as the mak- 
ing of a dental roentgenogram requires of 
the anatomy and pathology of the teeth; 


484 Editorials 


and there is no reason why a physician 
who has that knowledge and is at the 
same time a trained roentgenologist should 
not apply the art to the teeth as he does 
to the eyes or the intestines. 


LOCALIZATION 


Journals dealing with roentgenology for 
some time past have devoted much space 
to localization. Some of the articles have 
described methods and devices seemingly 
accurate and possibly useful under normal 
office or hospital conditions, but which 
would be hopeless in the actual rush and 
strain of military service in time of war. 
Nearly all methods still bear the names of 
their authors, real or supposed, and are 
often judged more by reference to the name 
and fame of the advocate than by their 
real utility. 

In order to make an intelligent choice of 
methods, it is essential to understand the 
conditions to be met in this work. The 
ordinary office or hospital practice has but 
little in common with wartime demands. 
When not simply tens but hundreds must 
be cared for, when a single foreign body 
in the patient is the unusual case, methods 
seemingly adequate in times of peace be- 
come woefully wasteful of time and effort. 
Speed and reasonable accuracy become 
prime considerations to which all else must 
be subordinated. 

Those whose previous work has been far 
removed from accurate measurements are 
quite likely to be misled by a flavor of 
algebra, or an elaborately constructed 
measuring device. 

The ideal methods may not be available, 
but it is our duty to scrutinize and test 
every Offering with all possible care and 
then to select only those fulfilling as 
nearly as possible present needs. Any pro- 
cedure worth considering must approach 
at least the following standards: 

(1) The apparatus needed must be sim- 


ple, have few parts and these not likely to 
be mislaid. 

(2) Their operation should not involve 
reading fine scales, making numerical com- 
putations or drawing diagrams requiring 
fine measurement. 

3) The measurement of small lengths 
should not be required. 

(4) The required manipulation of the 
patient should be a minimum. 

(5) The delay incident to the develop- 
ment of a photographic plate or film must 
be avoided, except where need of a perma- 
nent record is imperative. 

(5) A minimum number of steps in the 
précess is essential both for speed and to 
ayoid undue fatigue of the operator. 

(7) Methods should, when desired, be 
capable of use at the operating table. 

Clearly only the simplest /luoroscope 
methods can meet these tests and it is be- 
coming evident that all but a very small per- 
centage of foreign bodies can be localized 
in this way. The few in which roentgeno- 
grams are required should again be handled 
by the simplest methods. In testing out 
methods we must forget personal bias and 
study real operations. Can the proposed 
scheme give preoperative location to a 
rational (not an academic) degree of accu- 
racy? Can an average man be trained to 
do it quickly? Only by patient study and 
by the merciless scrutiny of stop watch 
and test can these questions be answered. 

J.S.S8. 


NOTICE 


Following the precedent established last 
year, we are publishing in this issue the 
portrait of the President of the American 
Roentgen Ray Society, Major Lewis 
Gregory Cole. 


The Eighteenth Annual Meeting of the 
American Roentgen Ray Society will be 
held at Waldorf—Astoria Hotel, New York, 
Sept. 20-22, I9I7. 
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TRANSLATIONS & ABSTRACTS 


NIEBER, OTTO. Roentgenological Studies on 
Ostitis Fibrosa Cystica. (Fortschr. a. d. 
Geb. d. Roentgenstr., 1916, Vol. 23, No. 5. 


Ref. Zentralbl. f. Roentgenstr., 1916, Nos. 5 
and 6, p. 154.) 


This is a report on eight cases of this affec- 
tion. The roentgenogram is so characteristic 
that it is difficult to mistake it. The cysts 
have nearly always an oval or sometimes a 
spherical form. The margin is always sharply 
delineated against the healthy osseous tissue. 
There is no thickening of the osseous walls, 
while callus formation in possible spontaneous 
fractures is quite insignificant. The affection 
is observed in almost any part of the skeleton. 
The diagnosis could not once be made from the 
clinical pathological picture. 


SHEN, 5S. iF Fibroma of Mediastinum. (Bos- 
ton Med. and Surg. Jour., Jan. 11, 1916, 


Val. CLAAVI. Ds 


Even with the aid of the roentgen ray the 
differentiation of various tumors of the medias- 
tinum is not always easy. This is illustrated 


1 


by the following case of fibroma of the medias- 
tinum reported from the Pathological Labo- 
ratory of the Peter Bent Brigham Hospital, 
Boston. Such a tumor is so rare that it has 
been considered a pathological curiosity. Hare 
found seven cases of so-called fibroma in five 
hundred cases of affections of the mediastinum. 
Probably not over five out of the seven cases 
were really benign fibroma. 

The author of this article was able to find 
only eleven cases besides his own in the lit- 
erature. The patient, a white man, fifty-one 
years of age, had complained of cough and 
dyspnea. Family history negative. Careful 
search for evidence of tuberculosis was nega- 
tive. Wassermann test (blood serum) nega- 
tive. Roentgenological examination showed a 
definite shadow extending a considerable dis- 
tance beyond the normal shadow of the left 
auricle. The transverse diameter of the heart 
at this region, including the shadow, measured 
11 cm. The ventricles were small in size and 
the posterior mediastinum was clear. By fluo- 
roscopic examination, a definite pulsation, 
diastolic in time, was observed over the shadow 
beyond the region of the left auricle. 


ticemia, the final infection being of the cheek. 
In the meantime several fluoroscopic observa- 
tions had been made which showed that the 
mass in the region of the left auricle had not 
increased materially in size, except that the 


last examination, just prior to his death, 


Seven months later the patient died of sep- 


showed the mass to be very much larger than 
when it was observed at the hospital. It did 
not move when the breath was held and no 
pulsation whatever was seen. At autopsy 
there was found in the anterior mediastinal 
space over the pericardium a tumor weighing 
ISO gms. 
durum. 


Pathological diagnosis: Fibroma 


HAUBER, AMBERG. On Myositis Ossificans 

Traumatica Circumscripta. (Muench. 
med. Wchnsch., 1916, No. 3. Ref. Zen- 
tralbl. f. Roentgenstr., 1916, Nos. 5 and 6, 


p. 154.) 


Rep rt of two cases. In the first few weeks 
of the affection, the roentgenogram shows a 
so-called veil-shadow, i.e., there are distinct 
light and dark shadows alternating. After 
the sixth week, this shadow is less broad, but 
more saturated. Disintegration is in prepara- 
tion. Its accomplishment requires much time 

months and often years. This shadow can 
be seen at the elbow flexure and in the femur 
above the patella. 


SHELDON, R. F. A Study of the X-rays of 
Cases of Fracture of the Long Bones. 
(Boston Med. and Surg. Jour., Jan. 11, 


1916, Vol. CLXXVI, p. 53.) 


A study of x-ray plates at the Massachusetts 
General Hospital was undertaken in order to 
determine the frequency of fractures and the 
line of fracture of the long bones. 

The following table shows the seat of frac- 
ture in the 57 plates of fractures of the femur: 


Neck: Impacted 
Not impact 5 10 
Intertrochanteri 4 
15 
Shaft: Upper on ird { 
Middle one-third 21 
Lower « mk 1 7 412 
Potal 57 


= 
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The study of the 405 plates of fracture of 
the tibia and fibula shows the seat of fracture 
to be as follows: 


Upper end 


9 
Shaft 
94 or 23% 
Tibia, tuberosity............ 2 
I 
129 
Malleoli or lower end 
114 or 28% 
44 or 10.8% 
266, or 65.4% 
I 


Of the 8 fractures of the upper end of the 
tibia, all entered the knee joint. The remain- 
ing case is a fracture of the upper end of the 
fibula, a rather unusual situation. 

The 266 cases of fracture of the lower end 
of the tibia and fibula are best grouped as 
Pott’s fractures. Thus of the 114 fractures 
of both bones, 111 are variants of the so-called 
Pott’s type, the internal malleolus of the 
tibia being fractured, with the fracture of the 
fibula anywhere in the lower four inches. In 
the remaining three cases the fracture of the 
tibia is more extensive, for, in addition to the 
malleolus, a part of the lower end of the shaft 
is also fractured. 

The 44 cases of fracture of the tibia alone, 
and the 108 cases of fracture of the fibula 
alone, were undoubtedly due to less severe 
trauma than the 111 cases of fracture of both 
bones. Thus, of the 44 cases of fracture of 
the lower end of the tibia alone, 40 involve 
the internal malleolus only. The remaining 
four cases involve more of the shaft, and may 
represent the type recently described by Cot- 
ton. 

The 108 cases of fracture of the fibula alone 
show the line of fracture to be anywhere in 
the lower four inches of the shaft. 


Meyer, Lupwic. Fractured Femoral Exos- 
tosis. (Berl. kl. Wehnschr., Vol. 53, No. 
50, Dec. 11, 1916, p. 1340.) 


Meyer, who is a military surgeon at the 
German front, describes the case of a patient 


who, falling from a chair, sustained a contusion 
at the inner side of the right knee just where 
he had experienced an uncomfortable pressure 
for about four years. After the fall he felt 
severe pains, and these together with a pal- 
pable hard swelling at the inner side of the 
femur gave rise to a roentgen examination. 
The latter showed at the lower end of the 
femur an exostosis which was distinctly frac- 
tured at the plaee of junction. The hemorrhage 
from the bone at the place of fracture was 
probably responsible for the violent pain. 
Operation confirmed the roentgenograms which 
are appended and give a perfectly clear illus- 
tration of the process. The fractured exostosis 
was successfully gouged out. 


Dretricu, A. Comparative Studies between 
Chondrodystrophy and Osteogenesis Im- 
perfecta. (Tenth Anniversary of the Co- 
logne Medical Academy. Ref. Zentralbl. 
f. Roentgenstr., 1916, Nos. 5 and 6, p. 154.) 


Dietrich had an opportunity to examine in 
detail three cases of grave congenital osseous 
changes which resembled each other in their 
external form. They presented the character 
of micromelia or shortlimbness, but the fun- 
damental processes disclosed totally different 
conditions. The roentgenologist is particularly 
attracted by the characteristic roentgenograms, 
showing as they do the differentiation between 
the two affections. 


PANOUPOULOS, GEORGES TH. (Athens). New 
Treatment of Tuberculosis. (Proc. of the 
Royal Soc. of Med., London, Vol. LX, No. 
8, June, 1916, p. 191.) 


The Electrotherapeutic Section contains a 
communication from the author in which he 
gives a brief description of his method of de- 
stroying Koch’s bacillus by ozone formed in 
the lungs by the action of hard roentgen rays 
on pure oxygen inhaled through a special ap- 
paratus designed to exclude atmospheric air. 
After the patient has inhaled pure oxygen for 
five minutes, the roentgen rays or other radio- 
active bodies are applied, the patient continu- 
ing to breathe the oxygen throughout the 
treatment. The object of rigidly excluding 
atmospheric air is to prevent the conversion 
of nitrogen into oxide of nitrogen which would 
of course have an injurious effect. A 0.5 to 2 
mm aluminum filter is used, and the intensity 


| 
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varies from 2% to 8 H, each sitting to last 
from ten to twenty minutes. A very small 
portion of the oxygen which fills the lungs is 
converted into ozone by the action of the rays, 
setting up a bactericidal action. 
the treatment further insures: 

(a) The increase of the beneficial oxidation 
of chemical combinations of the blood (hemo- 
spherine, hemoglobin, etc.) due on the one hand 
to the presence of a large quantity of oxygen, 
and on the other to the ionization of the oxy- 
gen, the oxidizing and diffusing action of 
which is increased as a result of the catalytic 
action of the roentgen rays. 

(b) The influence brought to bear on the 
tubercles and the bacilli themselves. 

As soon as he is in a position to work with 
two apparatus, the author will institute a 
cross-fire method from two sides which, he 
believes, will increase not only the quantity 
of ozone but also the activity of the rays and 
of the oxygen. 


Incidentally, 


The results so far attained have been very 
encouraging, but the author invites others to 
verify the effect and communicate to him the 
results. His address is: Dr. Georges T. Panou- 
poulos, Chateaubriand 12, Athens, Greece. 


McManoy, F. B., AND CARMAN, R. D. Chron- 
ic Colitis and Its Roentgenologic Findings. 
(Jour. Lab. and Clin. Med., Feb. 1917, Vol. 
II, 328.) 


This paper comprises a study of a group of 
cases of chronic colitis in which marked patho- 
logic changes occur in the intestinal wall result- 
ing in inflammatory thickening, contraction, 
granulation, or ulceration. The disease occurs 
slightly more often in males than in females. 

Repeated stool examinations are always es- 
sential as it is necessary to rule out the more 
common causes of chronic diarrhea. In these 
cases no intestinal parasites are found. It 
must be remembered, however, that in an en- 
tamebic colitis that has been treated with 
emetin, the stools may be free from parasites 
on several examinations and still some of the 
symptoms persist. Theoretically, tuberculous 
and other specific bacterial infections can be 
identified by centrifugation of a small portion 
of the stool contents and microscopic examina- 
tion of properly stained smears. There is also 
usually a suggestive history and other symp- 
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toms and physical signs present in tuberculous 
and bacillary colitis cases. A history of luetic 
infection, other constitutional stigmata and the 
Wassermann reaction will put one on guard for 
the possibility of a syphilitic lesion in the lower 
part of the intestinal tract, although, of course, 
both conditions may be present. Fortunately 
syphilis of the rectum and colon is very rare. 

The authors do not seem to be aware of the 
volume of work that has been done on colitis, 
referring only to the work of Schwarz, of Vienna. 
Schwarz, from his own experience and from the 
experience of others, to whom he gives due 
credit, describes the characteristic features in a 
small number of cases of chronic colitis. 
Among other things he includes the phenomena 
of a small and smooth bowel, absence of haus- 
tration and incompetence of the ileocecal valve. 
The authors found from an examination of a 
number of colons in chronic colitis that these 
conditions are invariably present and they wish 
to emphasize their importance. They feel that 
these roentgenologic phenomena are not due to 
spasm, but result from the organic alterations 
in the bowel wall, because definite pathologic 
changes are found in both the gross and micro- 
scopic appearance of all the coats. Further- 
more, they are permanent and cannot be altered 
in their main appearances and characteristics 
by the administration of antispasmodics to 
physiologic effect prior to a second roentgen 
examination. The authors did not observe 
enterospasm during the roentgen examination 
in this type of colitis. It may be the reason for 
this is to be found in the fact that they studied 
the colon only after the enema, not after the 
meal also. This is probably explained by the 
fact that their studies were apparently all made 
with the barium enema, no observations being 
reported on the colon following a barium meal. 

There are certain other conditions of the 
large bowel in which some of these phenomena 
may also be found to a varying degree; but, as 
a rule, they can be eliminated either by a cor- 
relation of the roentgen findings with the clin- 
ical data, or the roentgenogram alone may 
definitely indicate a lesion other than colitis. 
For example, in an occasional case of chronic 
constipation, the large bowel may be smooth 
and show no haustration. Exceptionally also, 
in cancer of the colon, the unaffected portion 
of the bowel may have smooth, unhaustrated 


borders. However, these findings are not 
constant. In such instances the lack of haus- 
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tration is doubtless due to relaxation of the 
longitudinal muscle bands—the tenia. 

In a limited number of cases of chronic 
entamebic colitis the authors did not find a 
roentgenogram in any measure differing from 
the normal. The group included cases of long 
standing and of recent exacerbations but none 
that were prostrated. The authors believe 
that the roentgen examination offers distinct 
value in the differentiation of these two dis- 
eases, especially as seen in this latitude. 


Pancoast, H. K., anp Hopkins, A. H. The 
Action of Pituitrin upon the Gastrointestinal 
Tract of Man. (New York Med. Jour., 
Feb. 17, 1917, Vol. CV, p. 280.) 


The roentgen studies of these authors con- 
stitute a very important and timely contribu- 
tion to our knowledge of the subject. After due 
reference to the previous investigations upon 
the action of pituitrin, the authors conclude 
that from the literature there is a wide vari- 
ability in the physiological activity of various 
commercial pituitary extracts. It has been 
suggested that there is in the posterior lobe 
some substance which has an action on the 
isolated intestinal loop of animals resembling 
the action of adrenalin, a substance, moreover, 
which may be other than that which raises the 
blood pressure and causes diuresis. 

-ancoast and Hopkins used the same prep- 
aration throughout their studies, namely, 
pituitrin. Investigations were made upon 
eleven patients from the medical wards of the 
hospital of the University of Pennsylvania. 
Five patients were free from any gastroin- 
testinal symptoms whatever, while the other 
six complained of constipation. So far as the 
authors were able to observe, the effects of the 
pituitrin did not differ materially in the last 
six cases from the preceding five who had no gas- 
trointestinal symptoms. In studying the eleven 
cases, 104 roentgenoscopic examinations and 
114 roentgenograms were made. The screen 
studies were more prolonged than is usual in 
the ordinary roentgen investigations of the 
digestive tract. The opportunity for the study 
of patients with postoperative atony and paresis 
of the intestine was not afforded, but the clin- 
ical results, as attested by surgeons and ob- 
stetricians, are quite sufficient evidence of the 
action in these cases. 

The following is the technic used by the 
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authors in their investigations: Following a 
bismuth or barium meal, the case was studied 
roentgenoscopically for twenty to thirty min- 
utes in order to determine the nature of the 
peristalsis and to establish a mental picture 
of this and other factors included in the make 
up of the action of the stomach. Subsequently 
the case was studied at intervals of one to two 
hours, until the stomach was empty and the 
food column well advanced into the large 
bowel. As soon as the intestinal tract was 
found free of opaque contents the drug study 
was begun. A dose of one c.c. of pituitrin was 
given hypodermically from a minute or two up 
to twenty minutes before the administration 
of the second opaque meal. In some instances 
this dose was repeated once or twice at inter- 
vals of two to four hours. The studies were 
then made at exactly the same intervals as the 
controls. Only one case was under examination 
at a time to avoid confusion, and in order that 
the roentgenoscopic mental picture of the con- 
trol might as nearly as possible be compared 
accurately with the observations of the drug 
series. Accurate notes were taken at each 
examination and roentgenograms were made 
at stated intervals. 

In the stomach there was usually a primary 
depressing influence upon peristalsis or motility 
or both, followed by an increase of both. The 
same effect followed repeated doses. The pylo- 
rus was influenced very little, and when any 
effect was noted, it was variable. In the small 
intestine, motility was as a rule either not 
affected or was slightly delayed. In the large 
bowel, the drug produced little or no appreci- 
able effect on motility in the class of patient 
examined. Nevertheless, the authors’ ex- 
perience has shown that their technic has not 
been such as would give the most accurate 
data with relation to the colon, and it is possible 
that a colonic investigation would have to be 
carried out entirely independent of that of the 
stomach and small intestine. 


SIPPEL. Idiosyncrasy Against Roentgen Rays. 


(Zentralbl. f. Gynak., Nov. 4, 1916.) 


Sippel reports two cases of cancer of the 
breast in old women treated by means of the 
roentgen ray. These 
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throughout that one served as a perfect con- 
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BOOK REVIEWS 


THe MepIcat CLInics oF Cutcaco, May, 1917, 
Vol. II, No. 6, published by the W. B. 
Saunders Company, Philadelphia. 


This is the final issue of the second volume 
of the Medical Clinics of Chicago. It contains 
relatively less of interest to roentgenologists 
than most issues of this valuable periodical. 
However, it must not be forgotten that the 
larger the clinical experience of the man who 
undertakes X-ray work, the greater will be 
the range of his usefulness in the interpreta- 
tion of X-ray findings; hence, it is not saying 
too much to urge that these clinics should be 
in the hands of every roentgenologist. 

The clinic by Smithies on enterocolitis is 
of interest to the reviewer because of the con- 
firmation of the finding first reported by the 
reviewer that in cases of chronic enterocolitis 
there is nearly always observed a noticeable 
reflux of cecal contents into the terminal ileum 

so-called incompetency of the 
valve. 

The clinic by Dr. Milton L. Portis on car- 
cinoma of the esophagus again shows the stamp 
of its usual commendable impress. First an out- 
line relative to the pathology, symptoms, diag- 
nosis, treatment and prognosis, then a detailed 
discussion of the cases. Excellent photographs 
of specimens and roentgenograms of the cases 
under discussion add much to the value of the 
clinic. 


ileocecal 


A case of carcinoma of the hepatic flexure is 
presented by Dr. C. L. Mix in a characteris- 
tically interesting manner. The roentgenograms 
published look suspiciously like a case of car- 
cinoma of the stomach. There is a constant 
irregularity of the pyloric portion of the stom- 


ach reaching up to, but not involving, th« 
pylorus. The author does not discuss the cause 
of the filling defect in the shadow of the stom- 
ach. 

A very interesting clinic by Dr. Frederick 
Tice concerns luetic infections of the lungs. 
Dr. E. S. Blaine is given credit for the roentgen 
findings and the roentgenological interpreta- 
tion of the lung lesions and associated bone 
lesions. 


WHERE THE NORMAL ENDS AND THE PATHO 
LOGICAL BEGINS—ROENTGENOLOGICALLY 
ConsIDERED. By Alban Koehler. Sec 


ond Edition, Graefe & Sillem, 
Hamburg. Price M. 10.00.—Book Re- 


view in the Muench. med. Wchnsch., Feb. 


22, 1910, p. 276. 


Koehler’s ‘‘ Lexicon”’ should have a place in 
every roentgen laboratory. The second edition, 
which has just left the press, is twice as volumi- 
nous as the first. The gastrointestinal section 
in particular has been materially enlarged a 
well as enriched by numerous illustrations. 
The large crop of books and journals of thi 
last five years has been carefully sifted and crit 
ically considered. 
come addition. 


The index is likewise a wel- 
The book is a useful guide to 
the beginner to find his way through the maze 
of pitfalls a roentgen diagnosis has in stor 
for him, and it is equally useful to the experi- 
enced physician, especially to that large num 
ber of the profession who have war duties to 
perform. It is an indispensable dictionary for 
the use of the roentgenologist and a reliable 
guide to the various sources of roentgen litera- 
ture. 
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